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Introduction 


Vll 


The  first  edition  of  the  NIHFactbook  presents  the 
history,  current  activities,  and  research  grants  of  the 
institutes  that  comprise  the  National  Institutes  of  Health. 
These  are: 

National  Cancer  Institute 

National  Heart  and  Lung  Institute 

National  Library  of  Medicine 

National  Institute  on  Aging 

National  Institute  of  Allergy  and  Infectious  Diseases 

National  Institute  of  Arthritis,  Metabolism,  and 

Digestive  Diseases 
National  Institute  of  Child  Health  and 

Human  Development 
National  Institute  of  Dental  Research 
National  Institute  of  Environmental  Health  Services 
National  Institute  of  General  Medical  Sciences 
National  Institute  of  Neurological  and  Communicative 

Disorders  and  Stroke 
National  Eye  Institute 
Although  the  National  Institutes  of  Health  derive  from  a 
research  laboratory  founded  in  1887  at  the  Marine  Hospital, 
Staten  Island,  New  York,  the  individual  biomedical 
research  institutes  and  divisions  with  which  we  are  familiar 
today  stem  mainly  from  bodies  created  during  and  after 
World  War  II.  Since  1902,  the  U.S.  Public  Health  Service 
has  had  overall  responsibility  for  government-sponsored 
biological  studies  and  NIH  has  since  that  time  been  part 
of  the  Public  Health  Service.  In  fact,  research  grants  listed 
by  state  in  the  last  section  of  this  volume  are  those  for  the 
U.S.  Public  Health  Service,  with  NIH  grants  forming  part 
of  the  total. 
This  volume  consists  of  seven  parts,  as  follows: 
"Part  one.  History"  reviews  the  establishment  of  the 
National  Institutes  of  Health  and  the  creation  of  each  of 
the  institutes  within  NIH,  including  name  changes  and 
outstanding  activities  of  each  institute  and  its  branches 
through  mid-1975.  Included  also  are  information  on  the 


role  of  NIH  in  a  national  scientific  effort  and  data  on 
NIH  directors  and  deputy  directors. 

"Part  two.  Organization"  includes  an  organization  chart 
of  NIH  and  information  about  each  institute  and  division 
of  the  National  Institutes  of  Health.  Material  is  presented 
on  mission,  important  historical  events,  directors,  current 
programs,  and  plans  for  each  institute. 

"Part  three.  NIH  statistics"  presents  specific  facts  about 
U.S.  total  health  cost  and  the  proportion  of  research 
expenditures,  R&D  funding  in  the  U.S.,  NIH 
appropriations,  functions  of  NIH  funds,  monies  available 
for  U.S.  medical  research,  research  grants  awarded  by 
NIH,  NIH  staff,  and  NIH  facilities  and  properties. 

"Part  four.  NIH  public  advisory  groups"  provides  the 
names,  terms,  and  professional  affiliations  of  committee 
members  on  all  advisory  committees,  as  well  as 
information  on  each  committee— its  authority,  structure, 
functions,  and  meetings. 

"Part  five.  Research"  reviews  principal  contributions  of 
NIH  in  various  medical  areas.  Among  the  fields  covered 
are  biomedical  research,  cancer,  diseases  of  the  eye, 
cardiovascular  research  and  treatment,  viruses  and 
infectious  diseases,  and  child  health. 

"Part  six.  Public  Health  Service  grants  and  awards"  lists 
all  United  States  Public  Health  Service  grants  for  1974 
and  1973/74  by  state,  city,  facility,  affiliation,  principal 
investigator,  and  dollar  amount  of  grant. 

"Part  seven.  Indexes"  offers  two  indexes,  one  titled 
"Subject"  and  the  other  "Personnel'.'  Geographical 
references  are  included  in  the  subject  index. 

Marquis  Academic  Media  has  made  every  effort  to  make 
this  volume  a  comprehensive  reference  tool  for  everyone 
interested  in  the  operations  and  research  efforts  of  the 
National  Institutes  of  Health.  We  would  like  to  know  your 
reactions  to  the  content  and  organization  of  the  book  and 
hope  you  will  write  to  us  with  your  comments. 


Part  one: 
History 


History  :  3 
Chronology  of  Legislative 
and  Organizational  Actions 

PRIOR  TO  1945  -  The  National  Institutes  of  Health  had  its  origins  in 
1887  when  a  research  laboratory  was  founded  at  the 
Marine  Hospital,  Staten  Island,  N.Y.,  to  meet  new 
responsibilities  of  the  Marine  Hospital  Service.  In 
1891  this  was  renamed  the  Hygienic  Laboratory  and 
moved  to  Washington,  D.C.  In  1902,  an  Advisory  Board 
was  established  for  the  Laboratory;  this  was  later  to 
become  the  National  Advisory  Health  Council.  In  the 
same  year,  Congress  gave  the  Service  responsibility 
for  control  of  biologies.  In  1912  the  name  of  the 
Public  Health  and  Marine  Hospital  Service  was  changed 
to  Public  Health  Service.  In  1930,  the  Hygienic 
Laboratory  was  renamed  the, National  Institute  of 
i  'Health:  In  1937  Congress  authorized  the  National 

Cancer  Institute  and  the  first  research  grants  were 
made.  In  1938  the  National  Institute  of  Health  moved 
to  Bethesda,  Md.  In  this  same  year  the  National  Cancer 
Institute  awarded  the  first  research  fellowships.  In 
1944,  the  Public  Health  Service  Act  consolidated  and 
revised  existing  public  health  legislation,  and  gave 
NIH  general  legislative  authority  to  conduct  research. 
1946  -  A  Research  Grants  Office  was  created  at  the  National 
Institute  of  Health  to  administer  the  Office  of 
Scientific  Research  and  Development  projects  trans- 
ferred to  the  Public  Health  Service  at  the  end  of 
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World  War  II,  and  to  operate  a  program  of  research 
grants  and  fellowship  awards. 

1947  -  The  Division  of  Research  Grants  was  established  to  pro- 

cess NIH  grants  and  fellowships  to  non-Federal  institu- 
tions and  scientists.  The  first  training  grants  were 
awarded. 

1948  -  The  National  Heart  Act  authorized  the  National  Heart 

Institute  and  changed  the  name  of  the  National  Institute 
of  Health  to  National  Institutes  of  Health.  The 
National  Heart  Institute  was  established. 

-  The  National  Dental  Research  Act  authorized  the 
National  Institute  of  Dental  Research. 

-  The  National  Microbiological  Institute  and  the  Experi- 
mental Biology  and  Medicine  Institute  were  established. 
The  Rocky  Mountain  Laboratory  and  Biologies  Control 
Laboratory  became  two  of  the  four  components  of  the 
National  Microbiological  Institute. 

1949  -  The  National  Institute  of  Mental  Health  was  established. 

1950  -  The  Omnibus  Medical  Research  Act  authorized  the 

National  Institute  of  Neurological  Diseases  and 
Blindness  and  the  National  Institute  of  Arthritis  and 
Metabolic  Diseases,  the  latter  absorbing  the  Experi- 
mental Biology  and  Medicine  Institute.  The  Act  also 
gave  the  Surgeon  General  authority  to  establish  new 
institutes.  The  National  Institute  of  Neurological 
Diseases  and  Blindness  and  the  National  Institute 
of  Arthritis  and  Metabolic  Diseases  were  established. 
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1953  -  The  Clinical  Center  opened,  thus  extending  the  clinical 
dimension  of  NIH  research.  The  Clinical  Center,  pro- 
viding twice  as  much  laboratory  space  as  patient-care 
space,  and  laboratories  in  corridors  adjacent  to 
hospital  rooms,  became  the  prototype  for  many  other 
research  hospitals. 

-  The  Public  Health  Service  became  a  part  of  the  new 
Department  of  Health,  Education,  and  Welfare. 

1955  -  The  biologies  control  function  was  placed  in  the  newly 

formed  Division  of  Biologies  Standards. 

-  The  National  Microbiological  Institute  became  the 
National  Institute  of  Allergy  and  Infectious  Diseases. 

1956  -  The  Health  Research  Facilities  Act,  establishing  a 

program  of  matching  grants  for  research  construction 

in  non-Federal  institutions,  was  enacted. 
1958  -  The  Division  of  General  Medical  Sciences  was  established, 

extending  medical  research  into  diseases  not  being 

investigated  by  other  NIH  components. 
1960  -  The  Public  Health  Service  Act  was  amended  to  provide 

for  general  support  of  research  and  research  training 

programs  in  nonprofit  institutions.  The  International 

Health  Research  Act  was  adopted;  NIH  extended  its 

international  programs. 
1962  -  The  National  Institute  of  Child  Health  and  Human 

Development  was  authorized  and  the  Division  of  General 

Medical  Sciences  was  redesignated  the  National  Institute 

of  General  Medical  Sciences. 

I 
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-  The  Division  of  Research  Facilities  and  Resources  was 
created.  The  National  Library  of  Medicine,  a  part  of 
the  Public  Health  Service  since  1956,  moved  to  the  NIH 
reservation. 

1964  -  The  Division  of  Computer  Research  and  Technology  was 

established. 

1965  -  The  Heart  Disease,  Cancer  and  Stroke  Amendments  of  1965 

authorized  regional  medical  programs  to  combat  three 
"killer"  diseases.  The  Division  of  Regional  Medical 
Programs  was  established  the  following  year  to  administer 
grants  under  these  amendments. 

1966  -  The  Division  of  Environmental  Health  Sciences  was 

established. 

1967  -  The  National  Institute  of  Mental  Health  was  separated 

from  NIH  and  became  a  bureau  of  the  Public  Health  Service. 
NIMH's  Intramural  Research  Program,  comprising  activities 
conducted  in  the  NIH  Clinical  Center  and  other  NIH 
facilities,  continued  at  NIH. 

1968  -  Under  a  reorganization  of  health  activities,  NIH  became 

an  operating  agency  within  HEW;  the  Bureau  of  Health 
Manpower,  later  renamed  the  Bureau  of  Health  Professions 
Education  and  Manpower  Training,  and  the  National  Library 
of  Medicine  became  components  of  NIH. 

-  The  Division  of  Regional  Medical  Programs  was  transferred 
to  the  Health  Services  and  Mental  Health  Administration. 

-  The  John  E.  Fogarty  International  Center  for  Advanced 
Study  in  the/Health  Sciences  was  established. 


History  :  7 


-  The  National  Eye  Institute  was  created  to  build  an  enlarged 
program  based  on  blindness  research  formerly  conducted  by 
the  National  Institute  of  Neurological  Diseases  and 
Blindness.  The  National  Institute  of  Neurological  Diseases 
and  Blindness  became  the  National  Institute  of  Neurological 
Diseases  and  Stroke. 

-  The  Lister  Hill  National  Center  for  Biomedical  Communica- 
tions was  established  at  the  National  Library  of  Medicine. 

-  The  National  Center  for  Population  Research  was  established 
in  the  National  Institute  of  Child  Health  and  Human 
Development. 

1969  -  The  Division  of  Environmental  Health  Sciences  became 

the  National  Institute  of  Environmental  Health  Sciences. 

-  The  Secretary  of  HEW  redesignated  the  National  Heart 
Institute  as  the  National  Heart  and  Lung  Institute, 
reflecting  expansion  of  its  functions. 

1970  -  Amendments  of  the  PHS  Act  authorized  mission-related 

clinical  training  by  the  National  Institute  of  General 
Medical  Sciences. 

-  The  Health  Training  Improvement  Act  of  1970  extended 
and  amended  allied  health  professions  training  and 
established  eligibility  of  new  Health  Professions 
Educational  Assistance  Schools  for  "start-up"  grants. 

T971  -  The  National  Cancer  Act  of  1971  authorized  a  National 
Cancer  Program,  enlarged  the  authority  of  the  National 
Cancer  Institute,  and  established  a  National  Cancer 
Advisory  Board. 
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1972  -  The  Division  of  Biologies  Standards  was  transferred 

from  NIH  to  the  Food  and  Drug  Administration  where 
it  became  the  Bureau  of  Biologies. 

-  A  National  Sickle  Cell  Anemia  Control  Act  established 
a  national  program  for  the  diagnosis  and  treatment  of, 
and  counseling  and  research  in,  sickle  cell  disease. 

-  The  National  Institute  of  Arthritis  and  Metabolic 
Diseases  was  renamed  the  National  Institute  of  Arthritis, 
Metabolism,  and  Digestive  Diseases  as  part  of  a  new 
emphasis  on  support  of  research  and  training  in  digestive 
diseases. 

-  The  National  Heart,  Blood  Vessel,  Lung  and  Blood  Act 
expanded  the  authorities  of  the  National  Heart  and  Lung 
Institute  to  intensify  the  national  effort  against 
heart,  lung  and  blood  diseases. 

-  The  National  Cooley's  Anemia  Control  Act  authorized 
additional  funds  for  research  on  Cooley's  anemia. 

-  The  National  Commission  on  Multiple  Sclerosis  Act 
established  a  Commission  charged  with  determining  the 
most  productive  avenue  of  researching  causes  and  cures 
of  this  disease. 

1973  -  The  Bureau  of  Health  Manpower  Education  was  transferred 

from  NIH  to  the  new  Health  Resources  Administration. 
The  Bureau  was  renamed  the  Bureau  of  Health  Resources 
Development. 

1974  -  The  National  Cancer  Act  Amendments  of  1974  permitted 

NCI  to  designate  additional  Comprehensive  Cancer  Centers; 
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required  peer  review  of  grant  applications  and  contract 
projects;  and  called  for  a  more  effective  worldwide 
dissemination  of  cancer  knowledge.  The  1974  Amendments 
also  established  the  President's  Biomedical  Research 

Panel  to  review  research  programs  conducted  by  NIH  and 

by  the  Alcohol,  Drug  Abuse  and  Mental  Health  Administration 

(ADAMHA)  and  to  recommend  policy  regarding  their  operation. 

-  The  National  Research  Act  of  1974  established  a  National 
Commission  for  the  Protection  of  Human  Subjects  of  Bio- 
medical and  Behavioral  Research.  It  also  consolidated 
all  research  training  authorities  of  NIH  and  ADAMHA  into 
a  unified  National  Research  Service  Awards  Authority 

-  The  Research  on  Aging  Act  authorized  establishment  of  an 
eleventh  Institute  at  NIH,  the  National  Institute  on  Aging. 

-  The  National  Diabetes  Mellitus  Research  and  Education  Act 
established  a  National  Commission  on  Diabetes  to  formulate 
a  long-range  plan  for  diabetes  research;  directed  the 
establishment  and  expansion  of  diabetes  research  and 
training  centers;  and  directed  establishment  of  a  committee 
to  coordinate  research  activities  of  the  NIH,  as  well  as 
activities  of  other  Federal  agencies  relating  to  diabetes. 

-  The  Sudden  Infant  Death  Syndrome  Act  authorized  the  National 
Institute  of  Child  Health  and  Human  Development  to  carry 
out  sudden  infant  death  syndrome  research,  required 
Congressional  reporting  by  the  Institute,  and  provided  for 
an  information  and  counseling  program. 

1975  -  The  National  Arthritis  Act  of  1974  established  a  National 
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Commission  on  Arthritis  and  Related  Musculoskeletal   dis- 
eases to  formulate  a  long-range  plan  to  combat  arthritis 

through  research,  training,  services  and  data  systems.     It 
also  established  an  Associate  Director  for  Arthritis  in 

the  NIAMDD  and  a  HEW  Intradepartmental  Arthritis  Coordinating 

Committee  and  an  Arthritis  Screening  and  Detection  Data 

Bank.     It  provided  three-year  authorizations  for  arthritis 

screening,  detection,  prevention  and  referral   projects  and 

for  arthritis  research  and  demonstration  centers. 

-  The  National   Institute  of  Neurological   Diseases  and  Stroke 

was  renamed  the  National   Institute  of  Neurological   and 

Communicative  Disorders  and  Stroke. 


History  :  11 
Contributions 
to  a 
Broadened  National  Scientific  Effort 

Over  the  years,  the  single  most  Important  contribution  of  the 
National  Institutes  of  Health  may  have  been  its  comprehensive  broad- 
ening of  the  national  biomedical  research  base.  While  individual 
events  are  not  easily  identified  1n  this  context,  some  summarization 
1s  possible  to  provide  a  measure  of  the  NIH  investment  in  American 
science. 

These  specific  gains  can  be  cited: 
175,000  non-Federal  biomedical  scientists  have  been 
supported  by  253,000  research  grants.  Among  these 
were  58  recipients  of  the  Nobel  Prize  in  Physiology 
or  Medicine;  three  of  these  were  NIH  scientists  and 
another  one  is  a  former  NIH  intramural  scientist 
recognized  for  work  begun  at  NIH  and  subsequently 
supported  by  the  NIH  at  a  non-Federal  institution. 
More  than  55,000  individual  scientists  have  been  sup- 
ported 1n  their  professional  development  in  basic 
science  or  clinical  specialties  by  funds  distributed 
to  academic  and  research  institutions  for  advanced 
training. 
More  than  10,000  different  Institutions  have  received 
support  for  research  and  training  programs. 
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18  million  square  feet  of  space  have  been  added  to  the 
nation's  biomedical  research  plant. 

Principal  medical  institutions  in  all  parts  of  the  nation 
established,  with  NIH  support,  84  General  Clinical 
Research  Centers  with  827  beds  in  which  research 
knowledge  is  extended  and  applied  expeditiously 
to  care  of  patients. 

Under  the  Medical  Library  Assistance  Act  of  1965,  health 
science  libraries  expanded  their  services  and 
established  11  regional  medical  libraries. 

The  computer-based  MEDLARS  (Medical  Literature  Analysis 
and  Retrieval  System)  was  pioneered  and  developed  in 
the  early  1960's,  giving  health  professionals  every- 
where quick  access  to  the  world's  biomedical  literature. 

National  Institutes  of  Health.  "Highlights  in  the  History  and 
Organization  of  the  National  Institutes  of  Health  1945-1975." 
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DIRECTORS  OF  THE  NATIONAL  INSTITUTES  OF  HEALTH 


Name  Date  of  Birth 

Joseph  J.  Kinyoun Nov.     25,  1860 

Milton  J.  Rosenau Jan.        1,  1869 

John  F.  Anderson Mar.     14,1873 

George  W.  McCoy June      4,  1876 

Lewis  R.  Thompson Aug.       6,  1883 

Rolla  E.  Dyer Nov.       4,  1886 

William  H.  Sebrell,  Jr Sept.  1 1,  1901 

James  A.  Shannon Aug.  9,  1904 

Robert  Q.  Mansion Feb.  12,  1923 

"Robert  S.  Stone Feb.  10,  1922 

1  Director,  Hygienic  Laboratory. 

2  Director,  National  Institute  of  Health. 

3  Director,  National  Institutes  of  Health. 


Dates  of  office  Date  of  Death 

August  1887  to  Apr.  30,  1899  ' Feb.  14,  1919 

May  1,  1899  to  Sept.  30,  1909 Apr.  9,  1946 

Oct.  1,  1909  to  Nov.  19,  1915 Sept.  29,  1958 

Nov.  20,  1915  to  May  25,  1930;    Apr.  2,  1952 

May  26,  1930  to  Jan.  31,  1937.3 

Feb.  1,  1937  to  Jan.  31,  1942 Nov.  12,  1954 

Feb.  1,  1942  to  June  15,  1948;      June  2,  1971 

June  16,  1948  to  Sept.  30,  1950.3 

Oct.  1,  1950  to  July  31,  1955 

Aug.  1,  1955  to  Aug.  31,  1968 

Sept.  1,  1968  to  Jan.  21,  1973 

May  29,  1973 


Joseph  James  Kinyoun,  M.D. 

Founder  and  Director  of  the  Hygienic  Laboratory, 
Dr.  Joseph  J.  Kinyoun  introduced  scientific  research 
into  the  Marine  Hospital  Service.  His  interest  in 
bacteriology  and  his  isolation  of  the  cholera  organism 
laid  the  groundwork  for  the  present  health  research 
program  of  NIH. 

Born  in  East  Bend,  N.C.,  on  November  25,  1860, 
Dr.  Kinyoun  received  his  M.D.  degree  from  New  York 
University  in  1882  and  did  postgraduate  work  in  Eu- 
rope under  the  German  bacteriologist,  Robert  Koch. 

Dr.  Kinyoun  joined  the  Marine  Hospital  Service 
in  1886.  In  a  one-room  laboratory  on  Staten  Island, 
N.Y.,  he  applied  new  techniques  he  had  learned  in 
Europe,  enabling  him  to  isolate  the  organism  that 
causes  cholera.  The  Hygienic  Laboratory  was  estab- 
lished in  August  1887  and  Dr.  Kinyoun  served  as  its 
Director  until  April  30, 1899. 

During  his  Government  career,  Dr.  Kinyoun  de- 
signed the  Kinyoun-Francis  sterilizer,  a  shipboard  dis- 
infecting apparatus.  In  1903  he  retired  from  public 
service,  and  after  working  in  private  industry  and  as 
a  professor  at  the  George  Washington  University,  he 
became  a  bacteriologist  in  the  District  of  Columbia 
Health  Department,  a  post  which  he  held  until  his 
death  on  February  14, 1919. 

Milton  Joseph  Rosenau,  M.D. 

As  second  Director  of  the  Hygienic  Laboratory,  Dr. 
Milton  J.  Rosenau  was  responsible  for  widely  expand- 
ing its  scope  of  investigations. 

'Shortly  before  publication  of  this  volume,  Dr.  Donald  S.  Fredrickson 
was  appointed  director  of  NIH. 
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Dr.  Rosenau  was  born  in  Philadelphia  on  January  1, 
1869.  After  receiving  his  M.D.  degree  from  the  Uni- 
versity of  Pennsylvania,  he  did  postgraduate  work  in 
Europe  in  the  field  of  sanitation  and  public  health. 

In  1890  he  received  his  commission  in  the  Marine 
Hospital  Service  and  became  Director  of  the  Hygienic 
Laboratory  on  May  1,  1899. 

A  pioneer  in  the  study  of  anaphylaxis,  he  also  con- 
ducted research  on  yellow  fever,  malaria,  typhoid 
fever,  poliomyelitis,  disinfectants,  and  the  pasteuriza- 
tion of  milk.  His  Preventive  Medicine  and  Hygiene 
is  a  standard  text  for  students  of  public  health. 

On  September  30,  1909,  Dr.  Rosenau  resigned  from 
Government  service  to  join  the  staff  of  Harvard  Medi- 
cal School.  In  1936  he  went  to  the  University  of  North 
Carolina  where  he  served  as  director  of  the  Public 
Health  School  until  his  death  on  April  9, 1946. 

John  F.  Anderson,  M.D. 

Dr.  John  F.  Anderson,  third  Director  of  the  Hy- 
gienic Laboratory,  was  among  the  early  scientists  who 
made  the  Laboratory  well  known  in  scientific  circles. 

Dr.  Anderson  was  born  in  Fredericksburg,  Va., 
March  14,  1873.  After  receiving  his  M.D.  degree  at 
the  University  of  Virginia,  he  went  abroad  to  study 
bacteriology.  Upon  returning  in  1898,  he  joined  the 
Marine  Hospital  Service  and  on  October  1,  1909, 
succeeded  Dr.  Rosenau  as  Director  of  the  Hygienic 
Laboratory. 

Throughout  his  career  in  the  Service,  Dr.  Anderson 
was  actively  engaged  in  research.  He  studied  serum 
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and  vaccine  therapy,  immunology,  cholera,  typhus, 
poliomyelitis,  and  public  health  and  sanitation  prob- 
lems. He  worked  with  Dr.  Milton  J.  Rosenau  on 
tuberculosis,  anaphylaxis,  and  hypersusceptibility,  and 
with  Dr.  Joseph  Goldberger  on  the  transmission  of 
measles  to  monkeys,  providing  science  with  an  experi- 
mental animal  for  that  disease. 

Dr.  Anderson  served  as  Director  of  the  Hygienic 
Laboratory  until  November  19,  1915,  when  he  re- 
signed to  become  director  of  the  Research  and  Biolog- 
ical Laboratories  and  later  vice  president  of  E.  R. 
Squibb  &  Sons.  He  died  on  September  29,  1958. 

George  Walter  McCoy,  M.D. 

Dr.  George  W.  McCoy  was  during  his  lifetime  the 
Nation's  greatest  authority  on  leprosy.  For  his  many 
contributions  to  public  health,  he  won  the  Sedgwick 
Memorial  Medal  of  the  American  Public  Health  As- 
sociation in  1921. 

Born  in  Cumberland  Valley,  Pa.,  on  June  4,  1876, 
he  entered  the  Marine  Hospital  Service  in  1900  after 
graduating  from  the  University  of  Pennsylvania  Med- 
ical School. 

During  his  first  assignment  at  the  Marine  hospital 
in  San  Francisco,  he  became  interested  in  leprosy. 
While  heading  the  U.S.  Plague  Laboratory  in  San 
Francisco  from  1908  to  1911,  he  discovered  that  the 
California  ground  squirrel  is  responsible  for  the  spread 
of  the  organism  causing  tularemia. 

In  November  20,  1915,  he  became  fourth  Director 
of  the  Hygienic  Laboratory,  renamed  "National  In- 
stitute of  Health"  in  1930.  During  this  period  he  con- 
ducted important  studies  in  influenza,  poliomyelitis, 
smallpox,  tularemia,  amoebic  dysentery,  and  pneu- 
monia. Dr.  McCoy  served  as  Director  until  January  31, 
1937. 

After  conducting  a  nationwide  survey  on  leprosy, 
Dr.  McCoy  retired  from  PHS  on  June  30,  1938,  and 
joined  the  staff  of  Louisiana  State  University  in  New 
Orleans.  He  died  on  April  2,  1952. 

Lewis  Ryers  Thompson,  M.D. 

Dr.  Lewis  R.  Thompson  was  intensely  interested  in 
research  on  industrial  health  problems  and  on  prob- 
lems of  stream  pollution. 

Born  in  Lafayette,  Ind.,  August  6,  1883,  he  joined 
PHS  in  1910,  having  graduated  from  Louisville  Medi- 
cal College.  After  becoming  Chief  of  the  Division  of 
Scientific  Research  in  1930,  he  administered  field  in- 
vestigations of  stream  pollution,  malaria,  cancer,  nutri- 
tional diseases,  child  hygiene,  milk,  dental  problems, 
and  industrial  hygiene.  When  the  Division  was  merged 


with  NIH,  Dr.  Thompson  became  Director  on  Febru- 
ary 1, 1937. 

Dr.  Thompson  was  largely  responsible  for  securing 
the  present-day  site  of  NIH  and  for  securing  appro- 
priations for  the  construction  of  the  first  six  buildings. 
He  served  as  Director  until  January  31, 1942,  and  after 
retiring  from  PHS  in  1947  became  a  scientific  direc- 
tor of  the  International  Health  Division  of  the  Rocke- 
feller Foundation.  He  died  on  November  12,  1954. 

RoUa  Eugene  Dyer,  M.D. 

Dr.  Rolla  £.  Dyer's  major  research  contributions 
were  in  the  field  of  infectious  diseases;  in  particular, 
endemic  typhus.  He  demonstrated  how  endemic  typhus 
is  spread  and  helped  develop  a  vaccine  to  protect 
against  the  disease. 

Born  in  Delaware  County,  Ohio,  November  4,  1886, 
Dr.  Dyer  received  his  M.D.  degree  from  the  University 
of  Texas  and  joined  PHS  in  1916. 

His  first  assignment  involved  fieldwork  on  bubonic 
plague  in  New  Orleans.  Five  years  later  he  joined  the 
staff  of  the  Hygienic  Laboratory,  became  Chief  of  the 
Division  of  Infectious  Diseases  in  1936,  and  Director 
of  NIH  in  1942. 

As  Director,  Dr.  Dyer  organized  the  Division  of  Re- 
search Grants,  assisted  in  planning  the  Clinical  Center, 
and  helped  establish  three  new  Institutes:  the  National 
Heart  Institute,  National  Institute  of  Dental  Research, 
and  National  Institute  of  Mental  Health. 

After  retiring  from  active  duty  on  September  30, 
1950,  Dr.  Dyer  served  as  a  member  of  the  Scientific 
Board  of  Directors  of  the  International  Health  Divi- 
sion of  the  Rockefeller  Foundation. 

Among  his  many  honors  are  the  Lasker  Award  and 
the  Sedgwick  Memorial  Medal  of  the  American  Pub- 
lic Health  Association.  Dr.  Dyer  died  June  2,  1971. 

William  Henry  Sebrell,  Jr.,  MD. 

A  leading  international  authority  on  nutrition,  Dr. 
William  H.  Sebrell  first  recognized  and  described  the 
dietary  deficiency  disease,  ariboflavinosis,  and  made 
significant  contributions  to  knowledge  of  dietary  needs 
and  deficiencies. 

Born  in  Portsmouth,  Va.,  on  September  11,  1901, 
Dr.  Sebrell  received  his  M.D.  degree  from  the  Univer- 
sity of  Virginia  and  joined  PHS  in  1926. 

He  began  his  research  career  under  Dr.  Joseph 
Goldberger  who  demonstrated  that  pellagra  is  a  de- 
ficiency disease.  During  the  1930's,  Dr.  Sebrell  made 
many  important  contributions  to  our  knowledge  of  the 
anemias  and  the  role  of  diet  in  cirrhosis  of  the  liver. 
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During  World  War  II,  Dr.  Sebrell  was  codirector 
of  the  National  Nutrition  Program  which  coordinated 
activities  of  all  State  agencies  working  in  the  field  of 
nutrition.  This  program  aided  food  production  and  the 
maintenance  of  civilian  health  during  the  war  years. 

In  1948  he  became  Director  of  the  Experimental 
Biology  and  Medicine  Institute,  and  on  October  1, 
1950,  was  appointed  Director  of  NIH.  He  held  this 
post  until  his  retirement  on  July  31, 1955. 

Dr.  Sebrell  helped  formulate  the  first  international 
standards  of  nutrition  for  the  League  of  Nations,  and 
pioneered  in  gaining  acceptance  of  scientific  nutri- 
tion as  a  regular  function  of  modern  State  and  local 
health  departments. 

James  A.  Shannon,  MD. 

Dr.  James  A.  Shannon,  widely  recognized  in  the 
scientific  world  for  his  original  research  in  kidney 
function,  chemotherapy,  and  malaria,  has,  throughout 
his  career,  been  devoted  to  medical  research,  teaching, 
and  public  service. 

Born  in  Hollis,  N.Y.,  on  August  9,  1904,  he  received 
his  M.D.  degree  in  1929  and  a  Ph.  D.  degree  in 
physiology  in  1935  from  New  York  University. 

Following  his  internship  at  Bellevue  Hospital  in  New 
York,  he  taught  in  the  department  of  physiology  at 
New  York  University  College  of  Medicine  from  1931 
to  1941,  and  directed  research  at  the  university's 
Gold  water  Memorial  Hospital  from  1940  to  1945. 

During  periods  of  leave,  he  served  as  guest  investi- 
gator at  the  physiological  laboratory,  University  of 
Cambridge,  England,  and  as  a  member  of  the  staff  of 
the  Marine  Biological  Laboratory  at  Woods  Hole, 
Mass. 

During  World  War  II,  Dr.  Shannon  played  a  promi- 
nent part  in  malaria  research  activities  of  the  National 
Research  Council  and  was  consultant  on  tropical  dis- 
eases to  the  Secretary  of  War.  In  recognition  of  this 
work,  he  received  the  Presidential  Medal  for  Merit, 
the  highest  award  at  that  time  for  civilian  service  in 
Government. 

Before  joining  PHS  in  1949,  Dr.  Shannon  was  direc- 
tor of  the  Squibb  Institute  for  Medical  Research 
(1946-49),  and  special  consultant  to  the  PHS  Sur- 
geon General. 

He  then  served  as  Associate  Director  in  charge  of 
research  in  the  National  Heart  Institute  until  1952. 
After  holding  the  post  of  Associate  Director,  NIH,  for 
3  years,  Dr.  Shannon  became  its  Director  on  August  1, 
1955. 

Dr.  Shannon's  career  has  been  marked  by  17  im- 
portant awards,  honors,  lectureships,  and  election  to 


13  national  scientific  societies. 

Among  his  many  honors  are  the  Public  Welfare 
Medal  of  the  National  Academy  of  Sciences  for  "emi- 
nence in  the  application  of  science  to  the  public  wel- 
fare" (1962),  the  Rockefeller  Public  Service  Award 
for  Science,  Technology,  or  Engineering  (1964),  and 
the  Presidential  Distinguished  Federal  Civilian  Serv- 
ice Award  (1966). 

On  retiring  as  NIH  Director  (Aug.  31,  1968),  Dr. 
Shannon  joined  the  National  Academy  of  Sciences  as 
special  advisor  to  the  President.  In  February  1970  he 
became  Professor  and  Special  Assistant  to  the  Presi- 
dent, Rockefeller  University. 

Robert  Q.  Marston,  M.D. 

Dr.  Robert  Quarles  Marston  became  Director  of 
NIH  on  September  1,  1968,  after  serving  for  5  months 
as  Administrator  of  the  Health  Services  and  Mental 
Health  Administration. 

Born  in  Toano,  Va.,  on  February  12,  1923,  he  re- 
ceived his  B.S.  degree  in  1943  from  the  Virginia 
Military  Institute,  and  his  M.D.  degree  from  the  Medi- 
cal College  of  Virginia  in  1947.  As  a  Rhodes  Scholar, 
he  worked  for  the  next  2  years  with  Nobel  Prize  win- 
ner Howard  Florey  at  Oxford  University,  Oxford, 
England,  earning  a  B.  Sc.  from  that  institution  in  1949. 

After  an  internship  at  Johns  Hopkins  Hospital  and  a 
year's  residency  at  Vanderbilt  University  Hospital' in 
Nashville,  he  was  stationed  at  NIH  from  1951  to  1953 
as  a  member  of  the  Armed  Forces  Special  Weapons 
Project,  conducting  research  on  the  role  of  infection 
after  whole  body  irradiation.  He  completed  his  resi- 
dency at  the  Medical  College  of  Virginia  in  Richmond 
the  following  year. 

While  a  Markle  Fellow,  he  served  as  Assistant  Pro- 
fessor of  Medicine  at  the  Medical  College  of  Virginia 
from  1954  to  1957,  and  as  Assistant  Professor  of  Bac- 
teriology and  Immunology  at  the  University  of  Minne- 
sota in  Minneapolis  for  1  year.  He  returned  to  the 
Medical  College  of  Virginia  in  1959  as  Associate  Pro- 
fessor of  Medicine  and  Assistant  Dean  in  Charge  of 
Student  Affairs. 

In  1961,  he  became  Director  of  the  University  of 
Mississippi  Medical  Center  and  Dean  of  the  School  of 
Medicine  in  Jackson,  Miss.,  and  was  appointed  Vice 
Chancellor  there  in  1965. 

He  became  an  Associate  Director  of  NIH  and  Di- 
rector of  the  newly  created  Division  of  Regional  Med- 
ical Programs  on  February  1,  1966. 

On  April  1,  1968,  Dr.  Marston  was  named  Adminis- 
trator of  the  newly  established  Health  Services  and 
Mental  Health  Administration,  under  a  reorganization 
of  DHEW's  health  services. 
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In  1969,  Dr.  Marston  was  the  recipient  of  the  Hon- 
orary Doctor  of  Science  degrees  from  the  College  of 
William  and  Mary,  the  Albany  Medical  College  of 
Union  University  and  Hahnemann  Medical  College. 
In  1968,  he  was  the  First  Harold  S.  Diehl  Lecturer  and 
in  1972  he  delivered  the  Cushing  Oration. 

Dr.  Marston  became  Acting  Director  of  the  National 
Institute  of  Neurological  Diseases  and  Stroke  on  Janu- 
ary 21,  1973.  He  left  the  Federal  service  in  April  1973 
to  become  a  Scholar-in-Residence  at  the  University  of 
Virginia.  He  also  was  named  the  first  Distinguished 
Fellow  of  the  Institute  of  Medicine,  National  Academy 
of  Sciences. 

On  January  1 1,  1974,  Dr.  Marston  was  named  Presi- 
dent of  the  University  of  Florida  at  Gainesville. 

Robert  S.  Stone,  M.D. 

Dr.  Robert  S.  Stone,  former  Vice  President  for 
Health  Services  and  Dean  of  the  School  of  Medicine 
at  the  University  of  New  Mexico,  became  Director  of 
NIH  on  May  29,  1973. 

Bom  February  10,  1922,  in  New  York  City,  he  re- 
ceived his  B.A.  in  1942  from  Brooklyn  College  and  his 
M.D.  from  the  State  University  of  New  York  College 
of  Medicine  in  1950.  Dr.  Stone  was  an  instructor  in 
pathology  at  Columbia  University  College  of  Physi- 
cians and  Surgeons  from  1950-1952. 

Following  his  1950-1952  internship  and  assistant 
residency  in  pathology  at  New  York's  Presbyterian 
Hospital,  Dr.  Stone  moved  to  Los  Angeles  and  joined 
the  faculty  of  U.C.L.A.'s  School  of  Medicine,  Depart- 
ment of  Pathology. 

From  1957-59  as  part  of  his  academic  duties  he  was 
deputy  coroner  at  Los  Angeles  County,  and  for  several 
years  was  pathologist  for  the  Los  Angeles  Shriners  Hos- 
pital for  Crippled  Children. 

While  on  sabbatical  as  a  visiting  scientist  at  the 
Rockefeller  Institute  in  1959,  he  was  credited  with 
demonstrating  by  electron  microscopy  that  the  Shope 
papilloma  virus  of  rabbits  could  be  found  in  mature 
skin  cells,  but  was  undetectable,  although  presumed 
present,  in  younger  growing  cells. 


Based  on  his  observation  of  autopsies  of  atomic 
bomb  victims  in  Hiroshima,  Japan,  Dr.  Stone  was  one 
of  the  first  researchers  to  suggest  that  radiation  ex- 
posure increases  the  incidence  of  certain  known 
diseases  rather  than  creating  new  types.  Dr.  Stone 
served  as  Chief  of  Research  in  Pathology  for  the 
Atomic  Bomb  Casualty  Commission  from  1959-60. 

He  contributed  to  the  concept  of  developing  a 
method  control  population  to  study  the  normal  incid- 
ence of  various  diseases  for  comparison,  as  was  sub- 
sequently done. 

It  was  as  a  result  of  this  work  and  his  continuing 
interest  that  he  was  appointed  to  the  National  Acad- 
emy of  Science?,  Advisory  Committee  on  the  Atomic 
Bomb  Casualty  Commission. 

Dr.  Stone  joined  the  University  of  New  Mexico 
School  of  Medicine  as  Chairman  of  the  Department  of 
Pathology  in  1963,  and  became  Dean  of  the  School  in 
1968.  Prior  to  his  appointment  as  NIH  Director,  Dr. 
Stone  took  a  year's  leave  from  the  university  and  was 
a  Visiting  Professor  at  the  Sloan  School  of  Manage- 
ment, Massachusetts  Institute  of  Technology. 

Dr.  Stone  has  published  widely  in  the  field  of  pathol- 
ogy, is  on  the  editorial  board  of  the  Journal  of  Medi- 
cal Education,  and  was  managing  editor  of  the  medico- 
legal journal,  Trauma. 

His  many  honors  include  membership  in  Alpha 
Omega  Alpha  medical  honor  fraternity,  the  Reverend 
Chauncey  Mitchell  Prize  which  he  received  upon 
graduation  from  S.U.N.Y.  College  of  Medicine  as 
"Best  Qualified  in  all  Departments  of  Medicine,"  the 
Albuquerque  Jaycees'  1970  Distinguished  Public  Serv- 
ice Award,  and  the  New  Mexico  Board  of  Realtors' 
1971  "New  Mexico  Citizen  of  the  Year"  award. 

Dr.  Stone's  professional  and  scientific  memberships 
include  the  Albuquerque  and  Bernalillo  County  Medi- 
cal Association,  American  Association  of  Pathologists 
and  Bacteriologists,  American  Medical  Association, 
American  Society  for  Cell  Biology,  American  Society 
for  Experimental  Pathology,  College  of  American 
Pathologists,  Electron  Microscopy  Society  of  America, 
New  Mexico  Society,  and  New  Mexico  Society  of 
Pathologists. 
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DEPUTY  DIRECTORS  OF  THE  NATIONAL  INSTITUTES  OF  HEALTH 

tfamt  Dale   of  birth  Dales  of  office 

C.  J.  Van  Slyke Dec.     1,  1900  Dec.  3,  1958  to  Dec.  1,  1959 

David  E.  Price July     5,  1914  July  1,  1960  to  June  30,  1962 

Stuart  M.  Sessoms July   16,1921  Aug.  1,  1962  to  July  31,  1968 

G.  Burroughs  Mider  » Aug.     9,  1907  July  1,  1960  to  May  19,  1968 

John  F.   Sherman Sept.    4,  1919  Nov.  1,  1968  to  Mar.  16,  1974 

Robert  W.  Berliner  (for  Science) Mar.  10,  1915  Feb.  23,  1969  to  Sept.  1,  1973 

DeWitt  Stetten,  Jr.-  (for  Science) May  31,  1909  Mar.  17,  1974 

Ronald  W.  Lamont-Havers Mar.    6,  1920  Aug.  4,  1974 

1  Had  title  "Director  of  Laboratories  and  Clinics." 

BIOGRAPHICAL  SKETCHES  OF  THE 
DEPUTY  DIRECTORS  OF  THE  NATIONAL 
INSTITUTES  OF  HEALTH 

Cassius  James  Van  Slyke,  M.D.  Extramural  Affairs  (1950-52). 

After  a  series  of  key  appointments  in  the  Office  of 
Dr.  C.  J.  Van  Slyke,  first  Deputy  Director  of  NIH  ^  Surgeon  ^^  &e  fiureau  of  Medica,  Servkes 

served  in  that  position  from  December  3,  1958  unt.l  ^  ^  Bureau  of  s^&   Services    Df    price  was 

his  retirement  on  December  1,  1959.  Born  in  Benton,  named  Deputy  Director  of  NIH  on  July  1,  1960.  Two 

Minn.,  on  December  1,  1900,  Dr.  Van  Slyke  received  years  laterj  he  was  appointed  Deputy  Surgeon  Gen- 

his  M.D.  in  1928  from  the  University  of  Minnesota  eraj   ppjg 

and  entered  the  PHS  Reserve  Corps  that  same  year.  D'r     price    retired    from    the    Service    in     1965. 

In  1932,  he  was  commissioned  in  the  Regular  Corps  Smce  ^  retirementj  he  has  been  associated  with  the 

and  from  1936  to  1944  pursued  a  distinguished  re-  Ford  Foundation  and   the  American  Public  Health 

search  career  at  the  PHS  Venereal  Disease  Research  Association. 

Laboratory  in  Staten  Island,  N.Y.  In  1944,  he  was  He  is  now  Director  of  Planning  of  the  Medical  Insti- 
made  Assistant  Chief,  Venereal  Disease  Division,  tutions,  The  Johns  Hopkins  Medical  Institution,  Bald- 
Washington,  D.C.  more,  Md. 

Dr.  Van  Slyke  joined  NIH  in  1946  as  Chief  of  the 

newly  established  Research  Grants  Office,  later  re-  Stuart  M.  Sessoms,  M.D. 

named  the  Division  of  Research  Grants,  serving  there  ,_      _           . ,   _                             XTTI.  .     ,_,„ 

.,             ,  _ .              r  -_„         .        '    t       *„   TT  Dr.  Stuart  M.  Sessoms  came  to  NIH  in  1953  as  a 

until  named  Director  of  NHI  on  August  1,  1948.  He  .         ,   .     ,T_,T       _  „         ,ncc  ,    ,nc-  , 

i  ,  »„„        „                 „„    .„„                      .        .  member  of  the  NCI  staff.  From  1955  to  1957  he  was 

left  NHI  on  November  30,  1952  to  serve  as  Associate  .    .          _.              r   ,      _,..  .     .  „            TT 

_.               ,  .„„                ;      ,    , ,         .,             ,  -TXTX  Assistant  Director  of  the  Clinical  Center.  He  was  ap- 

Director  of  NIH,  a  post  he  held  until  named  NIH  ....    .  .     .  r>.             XT/-.t          t              i    ioko 

'      r  pomted  Assistant  Director,  NCI,  on  January  1,  lyoo 

J%     ,t       r,,  ,  T     ,  ,  •     ,/m-^  prior  to  his  appointment  in  November  1958  as  Chief 

Dr.  Van  Slyke  received  a  Lasker  Award  in  1957  ,   »T<-.T,     ^  ™  .  »t    •       i    o      • 

,  ,  .        „,,.„,,,        .    .       „    ,.    ,  of   NCI  s    Cancer   Chemotherapy    National    Service 

from  the  American  Public  Health  Association.  He  died 

April  21,  1966.  Center- 

It  was  during  this  period  that  Dr.  Sessoms  served 

David  E.  Price,  M.D.  also  as  NCI  Associate  Director  (1960),  and  Associate 

Director  for  Collaborative  Research  (1961)  with  re- 

A  native  of  San  Diego,  Calif.,  Dr.  Price  was  born  Sponsibility  for  the  Institute's  new  Virology  Research 

on  July  5,  1914.  He  earned  his  medical  degree  at  the  Resources  Branch,  in  addition  to  continuing  respon- 

Umyersity  of  California  School  of  Medicine  at  Berke-  sibUity  for  the  Cancer  Chemotherapy  National  Serv- 

ley  in  1940,  and  served  his  internship  at  the  PHS  •      rvnter 

Hospital  in  San  Francisco.  In  1946,  he  received  his  Dr  Sftssoms  became  the  third  NIH  Deputy  Director 

doctorate  m  public  health  at  Johns  Hopkins  Univer-  Qn  August  ^  ig62j  serving  in  that  capadty  until  his 

sity  School  of  Hygiene  and  Public  Health.  retirement  July  31,  1968.  On  redrement,  he  held  the 

Following  a  tour  of  duty  in  the  Venereal  Disease  Di-  rank  of  Assistant  Surgeon  General  (Rear  Admiral)  in 

vision,  PHS,  Dr.  Price  was  assigned  first  to  the  DRG  ^  pubHc  Heakh  SeMce 

as  assistant  to  the  Chief  (1946-47)   and  then  to  the  Duri      hJs  career  at  NIHj  Dr  Sessoms  was  the  re. 

NCI  as  Chief  of  the  Research  Grants  Branch  (1947-  -^    of    ^    Meritorious    Service    Awards;    one 

48)  He  returned  to  DRG  in  1948  as  Chief,  a  post  he  ( 1%4)  b  recognition  of  his  accornplishments  as  head 
held  until  he  was  named  NIH  Associate  Director  for 
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of  the  Cancer  Chemotherapy  National  Service  Center, 
and  the  other  (1966)  in  recognition  of  his  "outstand- 
ing ability  and  achievements  in  the  development,  oper- 
ation and  staffing"  of  the  new  Regional  Medical 
Programs. 

A  native  of  Roseboro,  N.C.,  Dr.  Sessoms  was  born 
July  16,  1921.  He  received  his  B.S.  degree  in  Phar- 
macy at  the  University  of  North  Carolina  in  1943  and 
his  M.D.  degree  from  the  Medical  College  of  Vir- 
ginia in  1946. 

On  retiring  after  25  years  of  Government  service, 
Dr.  Sessoms  joined  the  faculty  of  Duke  University 
as  Director  of  the  Duke  Hospital,  Professor  of  Medi- 
cine and  Associate  Dean  for  Clinical  Sciences  at  the 
School  of  Medicine. 

G.  Burroughs  Mider,  M.D. 

Dr.  G.  Burroughs  Mider,  whose  career  at  NIH 
reaches  back  to  1939,  is  well  known  on  the  campus. 
Just  prior  to  transferring  to  the  National  Library  of 
Medicine,  an  NIH  component,  in  1968,  Dr.  Mider 
had  served  for  eight  years  as  NIH  Director  of  Labora- 
tories and  Clinics  (1960-68),  in  which  position  he 
functioned  as  Deputy  Director  as  well. 

Dr.  Mider  first  came  to  NIH  as  a  research  fellow, 
NCI,  in  1939.  On  completing  the  fellowship,  he 
became  an  Instructor  in  Pathology  and  Assistant  Pro- 
fessor of  Pathology  (1941-44)  at  Cornell  Medical 
College.  Concurrently,  he  was  an  Assistant  Pathologist 
at  the  New  York  Hospital. 

Then  followed  assignments  as  Associate  Professor 
of  Pathology  at  the  University  of  Virginia  School  of 
Medicine  (1944-45),  and  Research  Associate  in  Sur- 
gery and  Professor  of  Cancer  Research,  University 
of  Rochester  School  of  Medicine  and  Dentistry 
(1945-52). 

On  returning  to  NIH  in  1952,  he  "became  NCI  As- 
sociate Director  in  Charge  of  Research.  In  1960  he 
was  appointed  NIH  Director  of  Laboratories  and 
Clinics.  In  May  1968,  Dr.  Mider  transferred  to  the 
NLM  as  Special  Assistant  to  the  Director  for  Medical 
Program  Development  and  Evaluation.  The  follow- 
ing year  he  was  named  Acting  Deputy  Director,  and 
in  1970  became  NLM  Deputy  Director. 

In  1960,  he  was  the  recipient  of  a  DHEW  Distin- 
guished Service  Award.  Dr.  Mider  retired  from  the 
Library  on  June  30,  1972  to  accept  the  position  of 
Executive  Officer  for  the  Universities  Associated  for 
Research  and  Education  in  Pathology,  Inc.,  and  the 
American  Society  of  Experimental  Pathology. 


John  F.  Sherman,  Ph.  D. 

Originally  trained  in  the  field  of  pharmacology,  Dr. 
John  F.  Sherman  was  appointed  Deputy  Director  of 
NIH  on  November  1,  1968  after  a  long  career  in  re- 
search and  research  grants  administration.  He  was 
designated  by  HEW  Secretary  Richardson  as  Acting 
Director  of  NIH  on  January  21,  1973,  and  served  in 
that  capacity  until  a  new  Director  was  appointed 
May  29,  1973.  He  then  returned  to  the  position  of 
Deputy  Director. 

Dr.  Sherman  came  to  NIH  in  January  1953  as  a  re- 
search pharmacologist  in  the  Laboratory  of  Tropical 
Diseases,  National  Microbiological  Institute  which  be- 
came the  NIAID  in  1955. 

In  July  1956,  he  joined  the  staff  of  the  NIAMD  as 
Assistant  to  the  Chief  of  Extramural  Programs.  He 
became  Assistant  Chief  of  the  Institute's  Extramural 
Programs  in  August  1957,  and  Deputy  Chief  in  Oc- 
tober 1958. 

On  July  1,  1961,  Dr.  Sherman  was  appointed  Asso- 
ciate Director  for  Extramural  Programs,  NINDB.  He 
rejoined  the  NIAMD  on  January  15,  1962  as  Asso- 
ciate Director  for  Extramural  Programs,  serving  in 
that  capacity  until  January  1,  1964  when  he  was 
named  NIH  Associate  Director  for  Extramural 
Programs. 

Dr.  Sherman  was  born  on  September  4,  1919  in 
Oneonta,  N.Y.  He  received  his  B.S.  degree  in  1949 
from  the  Union  University  College  of  Pharmacy  in 
Albany,  N.Y.,  and  his  Ph.  D.  in  pharmacology  in  1953 
from  Yale  University. 

He  is  the  author  of  numerous  scientific  papers  and 
articles  in  his  field  of  research.  In  1971,  Dr.  Sherman 
was  the  recipient  of  the  DHEW  Distinguished  Service 
Award. 

Dr.  Sherman  left  NIH  in  1974  to  become  Vice  Presi- 
dent of  the  Association  of  American  Medical  Col- 
leges and  Director  of  the  Association's  Department  of 
Planning  and  Policy  Development. 

Robert  W.  Berliner,  M.D. 

Dr.  Robert  W.  Berliner,  the  first  NIH  Deputy  Di- 
rector for  Science,  is  an  internationally  renowned  renal 
physiologist  whose  research  in  the  field  has  contributed 
to  understanding  of  the  control  of  the  excretion  of 
sodium  and  potassium  salts. 

For  12  years  (1950-62),  Dr.  Berliner  was  Chief  of 
the  Laboratory  of  Kidney  and  Electrolyte  Metabolism, 
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NIH,  and  from  1954  to  1968  also  served  as  the  Insti- 
tute's Director  of  Intramural  Research. 

In  1968,  Dr.  Berliner  was  appointed  Director  of 
Laboratories  and  Clinics,  NIH.  He  was  named  to  the 
newly  created  post  of  Deputy  Director  for  Science  in 
1969. 

Prior  to  joining  NIH  in  1950,  Dr.  Berliner  was  As- 
sistant Professor  of  Medicine  at  Columbia  University, 
and  Research  Associate  with  the  New  York  City  De- 
partment of  Hospitals. 

Born  in  New  York  City  on  March  10,  1915,  Dr. 
Berliner  received  his  B.S.  degree  from  Yale  University 
and  his  M.D.  degree  from  Columbia  University  in 
1939.  He  served  his  internship  and  residency  at  the 
Presbyterian  Hospital  and  Goldwater  Memorial  Hos- 
pital, respectively,  both  in  New  York. 

Dr.  Berliner  has  published  extensively  in  his  field 
and  is  a  member  of  numerous  professional  societies 
and  associations.  In  1968  he  was  elected  to  the  Na- 
tional Academy  of  Sciences. 

Other  honors  include  the  PHS  Distinguished  Serv- 
ice Award  (1962),  the  Homer  W.  Smith  Award 
( 1 965 ) ,  the  Modern  Medicine  Award  for  Distinguished 
Achievement  (1969),  and  the  American  Heart  Asso- 
ciation's Research  Achievement  Award   (1970). 

Dr.  Berliner  left  NIH  to  accept  appointment  as  Dean 
of  the  Yale  University  Medical  School  in  September 
1973. 

DeWitt  Stetten,  Jr.,  M.D.,  Ph.  D. 

Dr.  DeWitt  Stetten,  Jr.,  an  eminent  researcher  and 
medical  educator  in  the  field  of  metabolic  diseases,  was 
named  NIH  Deputy  Director  for  Science  on  Mar.  17, 
1974. 

Dr.  Stetten  was  born  on  May  31,  1909,  in  New  York 
City.  He  received  his  A.B.  degree  from  Harvard  Col- 
lege in  1930,  and  his  M.D.  and  Ph.  D.  degrees  from  Co- 
lumbia University  in  1934  and  1940,  respectively.  From 
1934  to  1937,  he  took  his  internship  and  residency  at 
Bellevue  Hospital  in  New  York.  Dr.  Stetten  then  joined 
the  staff  at  Columbia  University  for  nine  years,  serving 
successively  as  Assistant,  Instructor,  and  Assistant  Pro- 
fessor of  Biochemistry.  In  1947,  he  was  appointed  As- 
sistant Professor  in  Biological  Chemistry  at  the  Harvard 
Medical  School.  From  1948  to  1954,  Dr.  Stetten  was 
Chief  of  the  Division  of  Nutrition  and  Physiology  for 
the  Public  Health  Research  Institute  of  the  City  of 
New  York. 

Dr.  Stetten  first  came  to  NIH  in  1954  as  Director  of 
the  Intramural  Research  Program  of  the  National  In- 


stitute of  Arthritis  and  Metabolic  Diseases.  In  that  ca- 
pacity, he  directed  Institute  programs  on  basic  and 
clinical  research  in  diabetes,  vitamin  deficiencies,  and 
disorders  of  the  blood,  bone,  and  liver.  He  left  NIH  in 
1962  to  become  the  first  Dean  of  the  Rutgers  Medical 
School,  a  position  he  held  until  his  return  to  NIH  on 
Oct.  1,  1970,  as  Director  of  the  National  Institute  of 
General  Medical  Sciences. 

In  1963,  Dr.  Stetten  delivered  the  22nd  annual  NIH 
Lecture  on  the  History  and  Natural  History  of  Gout. 
He  was  the  recipient  in  June  1973  of  a  Superior  Serv- 
ice Honor  Award  for  "scientific  and  managerial  lead- 
ership in  initiating  new  programs  in  genetics  and  in  the 
cellular  basis  of  disease"  and  for  services  as  a  spokes- 
man for  the  lasting  values  of  science.  Dr.  Stetten  is  the 
author  of  more  than  100  original  papers  in  his  field  of 
research,  and  co-author  of  the  early  editions  of  the  text 
book,  Principles  of  Biochemistry. 

He  also  has  served  on  the  editorial  boards  of  numer- 
ous scientific  and  medical  journals,  including  Science, 
Physiological  Reviews,  American  Journal  of  Medicine, 
Metabolism,  Journal  of  Chronic  Diseases,  Journal  of 
Biological  Chemistry,  and  Perspectives  in  Biology  and 
Medicine.  He  was  awarded  the  Bunting  Medal  of  the 
American  Diabetes  Association  in  1957  and  an  Hon- 
orary D.Sc.  degree  by  Washington  University  in  1974. 
He  is  a  member  of  the  National  Academy  of  Sciences. 

Ronald  W.  Lamont-H avers,  M.D. 

Dr.  Ronald  W.  Lamont-Havers,  internationally 
known  rheumatologist,  was  appointed  Deputy  Direc- 
tor of  NIH  on  Aug.  4,  1974,  after  serving  in  an  acting 
capacity  since  May  20. 

Prior  to  this  appointment,  Dr.  Lamont-Havers  had 
been  Deputy  Director  of  the  National  Institute  of 
Arthritis,  Metabolism,  and  Digestive  Diseases  (1972- 
74),  and  NIH  Associate  Director  for  Extramural  Re- 
search and  Training  for  four  years  ( 1968-72) . 

A  native  of  England,  Dr.  Lamont-Havers  was  born 
on  Mar.  6,  1920.  He  received  his  B.A.  degree  in  1942 
from  the  University  of  British  Columbia,  Canada,  and 
his  M.D.  degree  in  1946  from  the  University  of  To- 
ronto. He  took  staff  and  residency  training  (1946-48) 
at  the  Vancouver  General  Hospital,  and  residency  in 
internal  medicine  (1949-51)  at  the  Queen  Mar)'  Vet- 
erans Hospital  in  Montreal.  From  1951  to  1953,  Dr. 
Lamont-Havers  was  a  Fellow  of  the  Canadian  Arthritis 
and  Rheumatism  Society  at  Columbia  Presbyterian 
Hospital,    College   of   Physicians   and   Surgeons,    Co- 
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lumbia   University.   He   also  received   a   diploma  in 
internal  medicine  in  1953  from  McGill  University. 

Dr.  Lamont-Havers  came  to  NIH  in  1964  as  As- 
sociate Director  for  Extramural  Programs,  NIAMD, 
in  which  capacity  he  directed  the  Institute's  grant-in- 
aid,  training  and  fellowship  programs.  From  1955  to 
1964  he  was  National  Medical  Director  of  the  Arthritis 
Foundation,  during  which  time  he  was  also  an  In- 
structor in  Medicine,  College  of  Physicians  and  Sur- 
geons, Columbia  University.  Previously,  he  served  as 
Medical  Director  of  the  Canadian  Arthritis  and  Rheu- 
matism Society,  British  Columbia  Division,  Vancouver, 


from  1953  to  1955,  and  as  Associate  Medical  Director, 
Student  Health  Service,  University  of  British  Columbia 
(1948-49). 

Dr.  Lamont-Havers  has  authored  or  co-authored  nu- 
merous papers  and  publications  on  arthritis  and  rheu- 
matism. 

In  June  1973,  Dr.  Lamont-Havers  was  honored  with 
a  DHEW  Superior  Service  Award  for  "outstanding 
contributions  to  biomedical  research  through  direction 
and  leadership  of  the  extramural  research  programs  of 
the  NIH  during  the  period  1968-72." 


ASSOCIATE  DIRECTORS  OF  THE  NATIONAL  INSTITUTES  OF  HEALTH 


Name  Date  of  birth 

Norman  H.  Topping Jan.    12,  1908 

David  E.  Price July     5,  1914 

James  A.  Shannon Aug.    9,  1904 

C.J.  VanSlyke Dec.     1,1900 

Joseph  E.  Smadel Jan.    10, 1907 

Kenneth  M.  Endicott June    6,  1916 

Jack  Masur June  16,  1908 

Charles  V.  Kidd Jan.   22,  1914 

Ernest  M.  Allen Dec.     1,  1904 

Martin  M.  Cummings Sept.    7,  1920 

John  F.  Sherman Sept.    4,  1919 

Robert  Q.  Marston Feb.    12,  1923 

Thomas  J.  Kennedy,  Jr June    6,  1920 

R.  W.  Lamont-Havers Mar.     6,  1920 

Richard  L.  Seggel Jan.    1 1,  1914 

Leonard  D.  Fenninger Oct.     3,  1917 

Thomas  C.  Chalmers Dec.     8,  1917 

Storm  Whaley Mar.  15,  1916 

Leon  M.  Schwartz Apr.  26,  1928 

Thomas  E.  Malone June     3,  1926 

Leon  Jacobs Mar.  26,  1915 

Robert  S.  Gordon,  Jr Mar.  26,  1926 


Dates  of  office  Date  of  death 

1948  to  1952 

Dec.  1,  1950  to  Nov.  30,  1952 

Nov.  1,  1952  to  July  31,  1955 

Dec.  1,  1952  to  Dec.  2,  1958 Apr.  21,  1966 

May  1,  1956  to  June  30,  1960  July  21,  1963 

Jan.  6,  1958  to  June  30,  1960 

July  1,  1960  to  Mar.  8,  1969 Mar.  8,  1969 

Sept.  13,  1960  to  Dec.  9,  1964 

Aug.  10,  1960  to  Jan.  8,  1963 

July  11,  1963  to  Jan.  1,  1964 

Jan.  1,  1964  to  Oct.  31,  1968 

Feb.  1,  1966  to  Mar.  31,  1968 

Aug.  8,  1968  to  Aug.  31,  1974 

Nov.  3,  1968  to  Oct.  1,  1972 

Jan.  4,  1969  to  Nov.  28,  1971 

Nov.  10,  1969  to  May  4,  1973 

Feb.  9,  1970  to  Oct.  20,  1973 

July  1,  1970 

Feb.  6,  1972 

Nov.  26  1972 

July  30,  1972 

Jan.  7,  1974 


ADMINISTRATORS  OF  THE  FEDERAL 
SECURITY  AGENCY 

Name  Dates  of  office 

Paul  V.  McNutt 1939-45 

Watson  B.  Miller 1945-47 

Oscar  R.  Ewing 1947-53 

Ovela  Culp  Hobby January  1953-April  1953  ' 

1  The  Department  of  Health,  Education,  and  Welfare  was 
established  by  act  of  Congress  on  Apr.  11,  1953. 


SECRETARIES    OF    THE   DEPARTMENT   OF 
HEALTH,   EDUCATION,   AND  WELFARE 

Name  Dates  of  office 

Oveta  Culp  Hobby Apr.  11,  1953-July  31,  1955 

Marion  B.  Folsom Aug.  1,  1955-July  31,  1958 

Arthur  S.  Flemming Aug.  1,  1958-Jan.  19,  1961 

Abraham  A.  Ribicoff Jan.  20,  1961-JuIy  13,  1962 

Anthony  J.  Celebrczze July  31,  1962-Aug.  17,  1965 

John  W.  Gardner Aug.  18,  1965-Feb.  29,  1968 

Wilbur  J.  Cohen May  9,  1968-Jan.  19,  1969 

Robert  H.  Finch Jan.  22,  1969-June  24,  1970 

Elliot  L.  Richardson June  24,  1970-Jan.  20,  1973 

Caspar  W.  Weinberger Feb.  12,  1973 
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DHEW  ASSISTANT  SECRETARIES  FOR    HEALTH* 

Name  Dates  of  offices 

Philip  R.  Lee Nov.   2,   1965-Feb.   16,   1969 

Roger  O.  Egeberg July  14,  1969-June  30,  1971 

Merlin  K.  DuVal July  1,  1971-Dec.  15,  1972 

Charles  C.  Edwards Apr.  18,  1973 

•Title  of  office  was  changed  from  Assistant  Secretary  for  Health  and  Scientific 
Affairs,  November  1972. 


SURGEONS  GENERAL  OF  THE  PUBLIC  HEALTH  SERVICE 

Name  Date  of  Birth                          Dates  of  office                        Date  of  death 

John  Maynard  Woodworth.  Aug.  15,  1837  Apr.  1871  to  Mar.  14,  1879  " Mar.  14,  1879 

John  B.  Hamilton Dec.     1,  1847  Apr.  3,  1879  to  May  31,  1891  2 Dec.  24,  1898 

Walter  Wyman Aug.  17,  1848  June  1,  1891  to  Nov.  21,  1911  3 Nov.  21,  1911 

Rupert  Blue May  30,  1867  Jan.  13,  1912  to  Mar.  1,  1920  * Apr.   12,  1948 

Hugh  Smith  Cumming Aug.  17,  1869  Mar.  3,  1920  to  Jan.  31,  1936  5 Dec.  20,  1948 

Thomas Parran Sept.  28,  1892  Apr.  6,  1936  to  Apr.  5, 1948 Feb.  17,  1968 

Leonard  A.  Scheele July   25,  1907  Apr.  6,  1948  to  Aug.  2,  1956 

Leroy  E.  Burney Dec.  31,  1906  Aug.  8,  1956  to  Jan.  29,  1961 

Luther  L.  Terry Sept.  15,  1911  Mar.  24,  1961  to  Oct.  1,  1965 

William  H.  Stewart May    19,  1921  Oct.  2,  1965  to  Aug.  1,  1969 

Jesse  L.  Steinfeld Jan.     6,  1927  Dec.   18,  1969  to  Jan.  20,  1973 

1  Served  as  Supervising  Surgeon  of  the  Marine  Hospital  Service  until  Mar.  3,  1875,  when  his 
title  was  changed  to  Supervising  Surgeon  General. 

3  Surgeon  General,  Marine  Hospital  Service. 

3  Surgeon  General,  Marine  Hospital  Service,  and  Surgeon  General,  Public  Health  and  Marine 
Hospital  Service  (after  July  1,  1902). 

*  Surgeon  General,  Public  Health  and  Marine  Hospital  Service,  and  Surgeon  General,  Public 
Health  Service  (after  Aug.  14,  1912). 

•  Surgeon  General,  Public  Health  Service. 
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Office  of  the  Director 


The  Director  of  NIH  gives  overall  leadership  to 
NIH  activities  and  maintains  close  liaison  with  the 
DHEW  Assistant  Secretary  for  Health  and  Scientific 
Affairs  in  matters  relating  to  medical  research,  research 
training,  health  professions  education  and  training, 
manpower  resources,  and  biomedical  communications. 

He  also  maintains  close  communications  with  other 
constituents  of  DHEW  in  order  to  provide  more 
effective  program  relationships. 

To  fulfill  these  responsibilities  and  obligations,  the 
Director  is  assisted  by  a  professional  executive  and 
administrative  staff,  including: 

A  Deputy  Director  who  shares  in  the  overall  direc- 
tion of  the  activities  of  the  National  Institutes  of 
Health. 

A  Deputy  Director  for  Science  who  is  responsible 
for  dealing  with  the  scientific  policy  problems  of  the 
research  Institutes  and  Divisions  and  for  representing 
them  in  the  overall  policy  councils  of  NIH.  He  is 
assisted  by  an  Assistant  Director  for  Intramural  Af- 
fairs in  maintaining  overall  direction  of  all  intramural 
research.  The  Division  of  Research  Services  also  comes 
under  his  direction. 

An  Associate  Director  for  Extramural  Research  and 
Training  who  directs  the  development  and  coordina- 
tion of  NIH  policies  and  procedures  for  awarding 
funds  in  support  of  medical  research  and  provides  pol- 
icy guidance  for  the  Division  of  Research  Grants, 
which  administers  and  processes  grant  applications. 

An  Associate  Director  for  Collaborative  Research 
who  advises  the  Deputy  Director  for  Science  on  col- 
laborative and  research  contract  programs,  who  directs 
the  development  and  coordination  of  NIH  policies 
and  procedures  under  which  collaborative  and  research 
contracts  are  initiated,  reviewed,  and  monitored,  and 
maintains  surveillance  over  their  implementation. 

An  Associate  Director  for  Clinical  Care  who  is  the 


principal  adviser  to  the  Director  on  matters  and  pol- 
icies pertaining  to  clinical  research  conducted  or  sup- 
ported by  NIH. 

An  Associate  Director  for  Program  Planning  and 
Evaluation  who  is  responsible  for  assessing  the  growth 
of  medical  research  nationally  and  applying  these 
findings  to  future  program  planning ;  evaluating  exter- 
nal factors  and  trends  affecting  NIH  activities,  and 
evaluating  legislative  development  relevant  to  NIH 
programs  and  policies.  The  Associate  Director  func- 
tions through  three  principal  units — the  Division  of 
Program  Analysis,  the  Division  of  Resources  Analysis, 
and  the  Division  of  Legislative  Analysis. 

An  Associate  Director  for  Administration  who 
directs  NIH  management  procedures  and  activities; 
advises  on,  develops  and  implements  policies,  pro- 
cedures and  methods  for  budgetary,  contracts  and 
grants  management,  financial  analysis,  accounting, 
auditing,  and  personnel  management  functions.  Also 
directs  the  provision  of  facilities  engineering  services 
(design,  construction,  operation),  general  manage- 
ment services,  such  as  property  and  supply,  safety, 
communications,  maintenance  and  procurement.  The 
ADA  functions  through  seven  principal  units — the 
Division  of  Administrative  Services,  Division  of  Engi- 
neering Services,  Division  of  Financial  Management, 
Division  of  Management  Policy,  Division  of  Manage- 
ment Survey  and  Review,  Division  of  Personnel  Man- 
agement, and  the  Division  of  Contracts  and  Grants. 

An  Associate  Director  for  Communications  who  is 
principal  policy  advisor  on  communications  activities, 
including  scientific  and  public  information.  He  is  also 
responsible  for  overall  direction,  planning,  and  co- 
ordination of  NIH  information  activities,  and  directs 
information  liaison  with  DHEW  and  constituent 
agencies. 
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National  Cancer  Institute 


MISSION: 

Coordinates  the  National  Cancer  Program,  encom- 
passing programs  of  the  National  Cancer  Institute  and 
cancer  research  in  other  NIH  Institutes  and  other  Fed- 
eral and  non-Federal  programs,  with  the  advice  of  the 
National  Cancer  Advisory  Board. 

Conducts  and  contracts  for  research  relating  to  the 
cause,  prevention,  diagnosis  and  treatment  of  cancer. 
Conducts,  by  means  of  contracts  and  grants,  a  program 
in  cancer  control  embracing  cancer  cause  and  preven- 
tion; detection  and  diagnosis;  therapy  and  rehabilita- 
tion, and  education  and  training. 

Makes  grants-in-aid  to  universities,  hospitals,  labora- 
tories, and  other  public  or  private  non-profit  institu- 
tions for  research.  Supports  professional  education  in 
cancer  research,  including  clinical  cancer  research, 
through  individual  research  fellowships  and  research 
fellowships  project  grants. 

Cooperates  and  collaborates  with  voluntary  organi- 
zations, and  other  institutions,  industries  and  societies 
engaged  in  cancer  research  activities. 

Collects  and  makes  available  information  on  cancer. 
Develops  an  international  cancer  research  data  bank  to 
collect,  catalog,  store,  and  disseminate  the  results  of 
cancer  research  undertaken  in  any  country  for  the  use 
of  any  person  involved  in  cancer  research  in  any 
country. 

IMPORTANT  EVENTS  IN  NCI  HISTORY 

August  5,  1937— President  Franklin  D.  Roosevelt 
signed  the  National  Cancer  Act. 

November  9,  1937 — The  National  Advisory  Cancer 
Council  held  its  first  meeting. 

November  27,  1937— The  Surgeon  General  awarded 
first  grants-in-aid  on  the  recommendation  of  the 
National  Advisory  Cancer  Council. 

January  3,  1938 — The  National  Advisory  Cancer 
Council  recommended  approval  of  first  awards  for 
fellowships  in  cancer  research. 

January  13,  1938— Dr.  Carl  Voegtlin  was  appointed 
the  first  Director  of  the  Institute. 

March  28,  1938 — Congress  passed  a  resolution  author- 
izing the  President  of  the  United  States  to  issue 
annually  a  proclamation  setting  apart  the  month 
of  April  of  each  year  as  Cancer  Control  Month. 


October  3,  1938— The  Institute  held  groundbreaking 
ceremonies  for  the  NCI  building. 

October  6,  1938 — The  National  Advisory  Cancer 
Council  recommended  approval  of  the  first  radium 
loan. 

June  24,  1939 — Cornerstone  laying  ceremonies  were 
held  for  Building  6. 

October  1939 — The  Institute  moved  into  Building  6. 

August  1940 — The  Journal  of  the  National  Cancer 
Institute  published  its  first  issue. 

October  31,  1940— President  Franklin  D.  Roosevelt 
dedicated  Building  6. 

July  1,  1946 — The  cancer  control  program  was  estab- 
lished with  appropriations  to  the  States  for  support 
of  cancer  control  activities. 

Staff  was  organized  into  six  sections:  biology,  bio- 
chemistry, biophysics,  chemotherapy,  epidemiology, 
and  pathology. 

July  1,  1947 — NCI  reorganized  to  provide  for  ex- 
panded program;  intramural  cancer  research,  can- 
cer research  grants,  and  cancer  control  activities. 

November  13,  1947 — The  Research  Grants  and  Fel- 
lowship Branch  was  established. 

October  1948 — A  grants  program  to  medical,  dental, 
and  osteopathic  schools  was  initiated  for  improve- 
ment of  training  in  the  field  of  cancer  research, 
diagnosis,  and  treatment. 

July  2,  1953 — NCI  inaugurated  a  full-scale  clinical 
research  program  in  the  new  Clinical  Center. 

April  1955 — The  Cancer  Chemotherapy  National 
Service  Center  was  established  in  the  Institute  to 
coordinate  the  first  national,  voluntary,  cooperative 
cancer  chemotherapy  program. 

November  1959 — The  Journal  of  the  National  Cancer 
Institute  inaugurated  a  series  of  occasional  publica- 
tions as  Monographs  to  be  used  for  longer  scientific 
communications. 
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September  13, 1960— The  Director  of  NCI  appointed 
an  Associate  Director  for  Grants  and  Training, 
Associate  Director  for  Field  Studies,  and  Associate 
Director  for  Collaborative  Research. 

January  12,  1961 — The  Laboratory  of  Viral  Oncology 
was  established  encompassing  studies  on  viruses 
involved  in  human  cancer. 

March  28,  1961— The  Director  of  NCI  appointed  an 
Associate  Director  for  Program  to  assist  in  coor- 
dinating program  with  responsibility  for  program 
analysis  and  planning,  and  a  Director  of  Intramural 
Research. 

April  21,  1961 — The  President's  Conference  on  Heart 
Disease  and  Cancer  was  held. 

April  2,  1962— An  exhibit,  "Man  Against  Cancer," 
opened  in  Washington,  D.C.,  to  commemorate  the 
25th  anniversary  of  the  Institute  and  inaugurate 
Cancer  Progress  Year. 

May  7,  1962— The  Acute  Leukemia  Task  Force  held 
its  first  meeting.  It  focused  the  combined  efforts  and 
resources  of  scientists  on  studies  of  therapy  of  the 
acute  leukemia  patient,  and  was  the  forerunner  of 
other  Task  Forces  on  specific  forms  of  cancer. 

October  25,  1962— The  Human  Cancer  Virus  Task 
Force  held  its  first  meeting.  The  task  force,  made  up 
of  scientists  at  the  Institute  and  other  institutions, 
stimulated  the  development  of  NCI's  special  pro- 
grams in  viral  oncology. 

April  28,  1964 — The  area  under  supervision  of  the 
Associate  Director  for  Viral  Oncology  was  reorga- 
nized, and  the  Laboratory  of  Viral  Carcinogenesis 
was  established. 

June  16,  1964 — The  Immunology  Branch  was  estab- 
lished as  a  focal  point  for  an  expanding  program  of 
research  on  immunology. 

December  1964 — The  report  of  the  President's  Com- 
mission on  Heart  Disease,  Cancer,  and  Stroke  was 
published. 

October  1965 — The  Metabolism  Branch  was  estab- 
lished for  an  expanding  program  of  research  on  the 
metabolic  aspects  of  cancer. 

January  11,  1966 — NCI  reorganized  to  coordinate 
related  activities.  The  areas  of  three  Scientific  Di- 
rectors were  established:  Etiology;  Chemotherapy; 


and  a  group  of  discipline-oriented  laboratories  and 
branches  referred  to  as  General  Laboratories  and 
Clinics.  Two  Associate  Directors  were  named  for 
Program  and  for  Extramural  Activities. 

February  13,  1967 — A  Cancer  Research  Center  was 
established  by  the  Institute  in  Baltimore  USPHS 
Hospital  to  conduct  an  integrated  program  of  lab- 
oratory and  clinical  research  on  the  therapy  and 
management  of  cancer  patients. 

April  27,  1970— At  the  request  of  Senator  Ralph  W. 
Yarborough,  Chairman  of  the  Committee  on  Labor 
and  Public  Welfare,  the  Senate  approved  the  estab- 
lishment of  the  National  Panel  of  Consultants  on 
the  Conquest  of  Cancer. 

November  25,  1970— The  National  Panel  of  Con- 
sultants submitted  to  the  Senate  Committee  a  report 
entitled  "National  Program  for  the  Conquest  of 
Cancer." 

October  18,  1971 — President  Nixon  converted  the 
Army's  former  biological  warfare  facilities  at  Fort 
Detrick,  Md.,  to  research  on  the  causes,  treatment 
and  prevention  of  cancer. 

December  23,  1971 — President  Nixon  signed  the  Na- 
tional Cancer  Act  of  1971. 

June  30,  1972 — A  team  of  five  U.S.  cancer  scientists 
met  with  Russian  scientists  in  Moscow  to  exchange 
information  on  cancer  drugs.  Dr.  C.  Gordon  Zu- 
brod,  Scientific  Director  for  Chemotherapy,  NCI, 
on  behalf  of  the  United  States,  signed  a  U.S.- 
U.S.S.R.  agreement  for  continued  cooperation  on 
the  exchange  of  drugs,  visiting  scientists,  and  in- 
formation. 

July  27,  1972 — A  Bureau-level  organization  was  es- 
tablished for  the  National  Cancer  Institute,  giving 
the  Institute  and  its  components  organizational 
status  commensurate  with  the  responsibilities  be- 
stowed on  it  by  The  National  Cancer  Act  of  1971. 
Under  the  reorganization,  the  Institute  was  com- 
posed of  the  Office  of  the  Director  and  four  Divi- 
sions: the  Division  of  Cancer  Biology  and  Diagnosis; 
Division  of  Cancer  Cause  and  Prevention;  Division 
of  Cancer  Treatment;  and  Division  of  Cancer 
Grants. 

January  8,  1973 — NCI  and  the  American  Cancer 
Society  launched  a  cancer  control  program  against 
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breast  cancer,  naming  the  first  three  of  20  breast 
cancer  detection  clinics.  An  additional  eight  were 
announced  June  8,  1973.  By  Feb.  8,  1974  all  20  clin- 
ics had  been  announced  and  seven  more  clinics  had 
been  added  to  the  screening  program. 

June  20,  1973— NCI  Director  Dr.  Frank  J.  Rauscher, 
Jr.  announced  that,  with  NCI  support,  eight  institu- 
tions were  establishing  Comprehensive  Cancer  Cen- 
ters to  bring  results  of  research  as  rapidly  as  possible 
to  a  maximum  number  of  people.  Additional  cen- 
ters were  announced  on  Nov.  2,  1973  and  June  13, 
1974,  bringing  the  total  to  16. 

July  11,  1973 — HEW  Secretary  Weinberger  reported 
that  the  most  effective  treatments  for  three  types  of 
cancer  would  be  made  more  widely  available  through 
a  new  network  of  about  1 20  hospitals.  This  effort  is 
being  directed  against  acute  lymphocytic  leukemia 
of  childhood,  Hodgkin's  disease,  and  non-Hodgkin's 
lymphomas. 

September  5,  1973 — The  President  transmitted  to 
Congress  the  first  annual  report  by  the  Director  of 
the  National  Cancer  Program,  a  5-year  strategic 
plan  for  the  program,  and  the  report  of  the  National 
Cancer  Advisory  Board.  Preparation  and  trans- 
mittal of  the  documents  was  mandated  by  the  Na- 
tional Cancer  Act  of  1971.  A  second  annual  report 
by  the  Director  of  the  National  Cancer  Program  will 
be  transmitted  to  the  President  for  transmittal  to 
Congress  the  latter  part  of  1974. 

March  1,  1974 — -Negotiations  were  concluded  for  re- 
locating the  National  Cancer  Institute's  Baltimore 
Cancer  Research  Center  (BCRC)  to  the  University 
of  Maryland  Hospital  complex  in  Baltimore. 

September  10,  1974 — The  Division  of  Cancer  Control 
and  Rehabilitation  was  established  to  plan,  direct, 
and  coordinate  an  integrated  program  of  cancer  con- 
trol and  rehabilitation  activities  with  the  goal  of 
identifying,  testing,  evaluating,  demonstrating,  com- 
municating, and  promoting  the  widespread  appli- 
cation of  available  and  new  methods  for  reducing 
the  incidence,  morbidity,  and  mortality  from  cancer. 

NCI  LEGISLATIVE  CHRONOLOGY 

February  4,  1927— Senator  M.  M.  Neely,  West  Vir- 
ginia, introduced  S.  5589,  "To  authorize  a  reward 


for  the  discovery  of  a  successful  cure  for  cancer,  and 
to  create  a  commission  to  inquire  into  and  ascertain 
the  success  of  such  cure."  The  reward  was  to  be 
$5  million. 

March  7,  1928— Senator  M.  M.  Neely  introduced  S. 
3554,  "To  authorize  the  National  Academy  of 
Sciences  to  investigate  the  means  and  methods  for 
affording  Federal  aid  in  discovering  a  cure  for  can- 
cer and  for  other  purposes." 

April  23,  1929— Senator  W.  J.  Harris,  Georgia,  intro- 
duced S.  466,  "To  authorize  the  Public  Health  Serv- 
ice and  the  National  Academy  of  Sciences  jointly 
to  investigate  the  means  and  methods  for  affording 
Federal  aid  in  discovering  a  cure  for  cancer  and  for 
other  purposes." 

May  29,  1929— Senator  W.  J.  Harris  introduced  S. 
4531,  authorizing  a  survey  in  connection  with  the 
control  of  cancer  and  providing  "That  the  Surgeon 
General  of  the  Public  Health  Service  is  authorized 
and  directed  to  make  a  general  survey  in  connection 
with  the  control  of  cancer  and  submit  a  report 
thereon  to  the  Congress  as  soon  as  practicable,  to- 
gether with  his  recommendations  for  necessary 
Federal  legislation." 

April  2,  1937 — Senator  Homer  T.  Bone  of  Washing- 
ton introduced  S.  2067,  "Authorizing  the  Surgeon 
General  of  the  Public  Health  Service  to  control  and 
prevent  the  spread  of  the  disease  of  cancer."  It  au- 
thorized an  annual  appropriation  of  $1  million. 

April  12,  1937 — Congressman  Warren  G.  Magnuson 
of  Washington  introduced  H.R.  6100,  an  identical 
bill  to  S.  2067. 

April  29,  1937 — Congressman  Maury  Maverick  of 
Texas  introduced  H.R.  6767,  "To  promote  research 
in  the  cause,  prevention,  and  methods  of  diagnosis 
and  treatment  of  cancer,  to  provide  better  facilities 
for  the  diagnosis  and  treatment  of  cancer,  to  estab- 
lish a  National  Cancer  Center  in  the  Public  Health 
Service,  and  for  other  purposes."  It  authorized  an 
appropriation  of  $2,400,000  for  the  first  year  and 
$1  million  annually  thereafter.  The  legal  office  of 
PHS  had  helped  draft  the  bill  on  the  basis  of  sug- 
gestions made  by  Dr.  Dudley  Jackson  of  San  An- 
tonio, Tex. 
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July  8, 1937 — A  joint  hearing  of  the  Senate  and  House 
committees  was  conducted  before  a  Subcommittee 
on  Cancer  Research,  and  a  revised  bill  was  written. 

July  23,  1937— The  National  Cancer  Institute  Act 
was  passed  by  Congress. 

August  5,  1937 — The  National  Cancer  Institute  Act, 
Public  Law  244,  75th  Congress,  was  signed  by  Presi- 
dent Franklin  D.  Roosevelt,  "To  provide  for,  foster, 
and  aid  in  coordinating  research  relating  to  cancer; 
to  establish  the  National  Cancer  Institute;  and  for 
other  purposes."  An  appropriation  of  $700,000  for 
each  fiscal  year  was  authorized. 

March  28,  1938— House  Joint  Resolution  468,  75th 
Congress,  was  passed,  "To  dedicate  the  month  of 
April  in  each  year  to  a  voluntary  national  program 
for  the  control  of  cancer." 

July  1,  1944— The  Public  Health  Service  Act,  Public 
Law  410,  78th  Congress,  provided  that  "The  Na- 
tional Cancer  Institute  shall  be  a  division  in  the 
National  Institute  of  Health."  The  act  also  revised 
and  consolidated  many  revisions  into  a  single  law. 
The  limit  of  $700,000  annual  appropriation  was  re- 
moved. 

August  15,  1950— Public  Law  692,  81st  Congress,  in- 
creased the  term  of  office  of  National  Advisory  Can- 
cer Council  members  from  3  to  4  years  and  the  size 
of  the  Council  from  six  to  12  members,  exclusive  of 
the  ex  officio  members. 

December  23,  1971 — President  Nixon  signed  P.L.  92- 
218.  The  National  Cancer  Act  of  1971,  providing  in- 
creased authorities  and  responsibilities  for  the  NCI 
Director;  initiating  a  National  Cancer  Program; 
establishing  a  three-member  President's  Cancer 
Panel  and  a  23-member  National  Cancer  Advisory 
Board,  the  latter  replacing  the  National  Advisory 
Cancer  Council;  authorizing  the  establishment  of 
15  new  research,  training,  and  demonstration  cancer 
centers;  establishing  cancer  control  programs  as 
necessary  for  cooperation  with  State  and  other 
health  agencies  in  the  diagnosis,  prevention,  and 
treatment  of  cancer;  and  providing  for  the  collec- 
tion, analysis,  and  dissemination  of  all  data  useful  in 
the  diagnosis,  prevention,  and  treatment  of  cancer, 
including  the  establishment  of  an  international 
cancer  data  research  bank. 


July  23,  1974— The  National  Cancer  Act  Amend- 
ments of  1974  (P.L.  93-352)  was  signed  by  the 
President  to  improve  the  National  Cancer  Program 
and  to  authorize  appropriations  for  the  next  three 
fiscal  years.  P.L.  93-352  also  included  provisions  for 
peer  review  of  grant  applications  and  contract  proj- 
ects and  established  a  President's  Biomedical  Re- 
search Panel. 

BIOGRAPHICAL  SKETCHES  OF  NCI 
DIRECTORS 

Carl  Voegtlin,  Ph.D. 

Dr.  Carl  Voegtlin,  the  Institute's  first  Director,  was 
born  in  Zofingen,  Switzerland,  on  July  28,  1879.  He 
studied  at  the  University  of  Basel,  University  of 
Munich,  University  of  Geneva,  and  received  a  Ph.  D. 
degree  in  1 904  from  the  University  of  Freiburg. 

Upon  arriving  in  the  United  States  in  1905,  he 
became  a  chemistry  instructor  at  the  University  of 
Wisconsin,  and  the  following  year  went  to  Johns  Hop- 
kins where  he  remained  until  1913.  As  professor  of 
pharmacology  and  Chief  of  the  Division  of  Pharmacy 
at  the  Hygienic  Laboratory,  his  cancer  research  was 
largely  confined  to  the  biochemical  aspects. 

During  World  War  II  and  for  several  years  there- 
after he  was  lecturer  in  pharmacology  at  the  Uni- 
versity of  Rochester,  which  conferred  upon  him  an 
honorary  degree  of  doctor  of  science  for  his  contribu- 
tions to  war  and  other  research  efforts. 

Dr.  Voegtlin  became  Director  of  NCI  on  Jan.  13, 
1938,  and  held  this  post  until  his  retirement  from  PHS 
on  July  31,  1943.  He  retained  an  active  interest  in  NCI 
until  his  death  in  1960. 

Roscoe  Roy  Spencer,  M.D. 

Dr.  Roscoe  Roy  Spencer  was  born  in  King  William 
County,  Va.,  July  28,  1888,  and  received  his  M.D. 
degree  from  Johns  Hopkins  in  1913.  Before  becoming 
NCI's  first  Assistant  Chief,  he  was  noted  for  his  con- 
tribution in  the  investigations  of  Rocky  Mountain 
spotted  fever. 

Dr.  Spencer  became  Director  of  NCI  on  August  1, 
1943,  and  remained  in  this  post  until  July  1,  1947. 
He  had  assignments  with  PHS  until  his  retirement  in 
1952. 

Leonard  Andrew  Scheele,  M.D. 

Dr.  Leonard  Andrew  Scheele  was  born  in  Fort 
Wayne,  Ind.,  July  25,  1907.  He  received  an  A.B.  de- 
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gree  from  University  of  Michigan  and  his  M.D.  degree 
from  Wayne  University. 

Upon  entering  PHS,  he  served  as  assistant  quaran- 
tine officer,  health  officer,  special  cancer  fellow  at 
Memorial  Hospital  in  New  York  City,  officer-in- 
charge  of  the  National  Cancer  Control  Program,  and 
Chief  of  Medical  Division  of  Civilian  Defense  before 
becoming  Assistant  Chief  of  NCI  in  1946. 

Dr.  Scheele  served  as  Director  of  NCI  from  July  1, 
1947  to  April  6,  1948,  when  he  was  appointed  Surgeon 
General,  PHS.  Upon  retirement  from  PHS  in  1956, 
he  became  the  president  of  Warner-Chilcott  Labora- 
tories, Warner-Lambert  Pharmaceutical  Co. 

John  Roderick  Heller,  M.D. 

Dr.  John  Roderick  Heller  was  bom  in  Fair  Play, 
S.C.,  on  February  27,  1905,  and  received  his  M.D.  de- 
gree from  Emory  University,  Atlanta,  Ga.  He  was 
commissioned  in  PHS  in  1934,  and  became  Chief  of 
PHS's  Venereal  Disease  Division  before  becoming  Di- 
rector of  NCI  on  May  15,  1948,  a  post  which  he  held 
until  July  1,  1960.  He  then  joined  the  Memorial 
Sloan-Kettering  Cancer  Center  in  New  York  City 
as  President  and  Chief  Executive  Officer,  remaining 
in  that  position  until  February  1964. 

Subsequently  he  served  as  Vice  Chairman  of  the 
Board  of  Trustees  of  the  Center  and  was  special  con- 
sultant on  international,  medical  and  scientific  affairs 
to  the  American  Cancer  Society.  On  August  1,  1965, 
Dr.  Heller  returned  to  NCI  as  Special  Consultant  on 
International  Activities. 

Kenneth  Milo  Endicott,  M.D. 

Dr.  Kenneth  Milo  Endicott  was  born  in  Canon  City, 
Colo.,  June  6,  1916,  and  received  his  M.D.  degree 
from  the  University  of  Colorado  in  1939. 

He  entered  PHS  in  1 940,  and  served  in  the  Division 
of  Pathology  and  as  Scientific  Director,  Division  of 
Research  Grants,  NIH,  before  being  appointed  Chief 
of  the  Cancer  Chemotherapy  National  Service  Center 
in  1955.  In  1958  he  was  appointed  Associate  Direc- 
tor, NIH,  and  served  in  this  capacity  until  appointed 
Director  of  NCI  on  July  1, 1960. 

On  November  10,  1969,  he  became  Director  of  the 
Bureau  of  Health  Professions  Education  and  Man- 
power Training.  On  August  3,  1973  he  was  named  Ad- 
ministrator for  the  Health  Resources  Administration. 


Carl  Gwin  Baker,  M.D. 

Dr.  Carl  Gwin  Baker  was  born  in  Louisville,  Ky., 
November  27,  1920,  and  received  his  M.D.  degree 
from  the  University  of  Louisville  in  1944  and  his  MA. 
degree  in  biochemistry  from  the  University  of  Cali- 
fornia at  Berkeley  in  1949.  He  served  as  a  Medical 
Officer  in  the  U.S.  Navy,  1 945-1946. 

He  entered  the  PHS  in  1949  and  served  in  the 
Laboratory  of  Biochemistry,  the  Research  Grants 
Branch,  and  the  Office  of  the  Director,  NCI,  until  1958 
when  he  was  appointed  Assistant  Director,  NCI.  Dur- 
ing 1957-1958  he  was  Assistant  to  the  Associate  Di- 
rector for  Intramural  Research,  NIH.  He  became  As- 
sociate Director  for  Program,  NCI,  in  1961  after  serv- 
ing as  Acting  Scientific  Director  for  Intramural  Re- 
search. He  was  named  Scientific  Director  for  Etiology, 
NCI,  in  1967.  He  became  Acting  Director,  Novem- 
ber 10,  1969,  and  was  appointed  Director,  July  13, 
1970. 

On  May  5,  1972  he  was  named  Special  Assistant  to 
the  Director,  NIH,  with  responsibility  to  plan  and  es- 
tablish a  new  Office  of  Technology  Implementation. 
Following  his  retirement  from  the  Public  Health  Serv- 
ice on  September  1,  1972,  he  became  President  of 
Hazleton  Laboratories,  Inc.,  of  Falls  Church,  Va.  He  is 
now  a  private  consultant  to  several  industrial  firms. 

Frank  Joseph  Rauscher,  Jr.,  Ph.  D. 

Dr.  Frank  Joseph  Rauscher,  Jr.,  was  born  in  Heller- 
town,  Pa.,  May  24,  1931.  He  received  his  Ph.  D.  degree 
in  Microbiology  from  Rutgers  University  in  1957. 
He  also  held  several  research  and  teaching  positions 
at  Rutgers  from  1955  to  1959. 

In  1959  he  joined  the  Laboratory  of  Viral  Oncology, 
NCI,  holding  that  post  until  1964.  From  1964  to 
1966  Dr.  Rauscher  served  as  Head  of  the  Viral  On- 
cology Section,  Laboratory  of  Viral  Oncology,  NCI. 
Also,  from  1964  to  1970  he  was  Chairman  of  the  Spe- 
cial Virus  Leukemia  (later  Cancer)  Program,  Etiology, 
NCI.  From  1965  to  1967  he  was  Acting  Chief  and  later 
Chief  of  the  Viral  Leukemia  and  Lymphoma  Branch, 
Etiology,  NCI. 

He  served  as  Associate  Scientific  Director  for  Viral 
Oncology,  Etiology,  NCI,  from  1967  to  1970. 

From  1969  to  1972  he  was  Acting  Scientific  Director, 
and  later  Scientific  Director  for  Etiology,  NCI. 

On  May  5,  1972,  President  Nixon  named  him  Di- 
rector of  the  National  Cancer  Institute  and  of  the 
National  Cancer  Program. 
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NCI  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1950-74 


Fiscal 

Total  grants 

Direct 

Total 

year 

operations 

1950 

.  $14, 400,  000 

$4,500,000 

$18,900,000 

1951 

.   15,217,000 

4,  869, 000 

20, 086, 000 

1952 

14,  640, 000 

5, 016,  750 

19, 656,  750 

1953 

.   12, 220, 000 

5, 667, 000 

17,887,000 

1954 

14,  324, 000 

5,  913, 000 

20,  237, 000 

1955 

15,  096,  000 

6, 641, 000 

21,  737, 000 

1956 

16,  246, 000 

8,  732, 000 

24,  978, 000 

1957 

32,  672, 000 

15,  760, 000 

48, 432, 000 

1958 

31,134,000 

25, 268, 000 

56,402,000 

1959 

39,  941, 000 

35,  327, 000 

75,  268, 000 

1960 

49,  935,  000 

41,322,000 

91,257,000 

1961 

68,  183, 000 

42,  817, 000 

111,000,000 

1962 

86,  855, 000 

55,  981, 000 

142,  836,  000 

1963 

89,  796, 000 

65,  946, 000 

155,  742, 000 

1964 

82,  187,  000 

62,  153, 000 

144,  340, 000 

1965 

75,  282, 000 

74,  729, 000 

1 150,  01 1,000 

1966 

.   83, 406, 000 

80,  362,  000 

*  163,  768, 000 

1967 

92,  788,  000 

82,  868, 000 

175,656,000 

1968 

98, 993, 000 

84,  363,  000 

183,  356,  000 

1969 

98, 546,  000 

86,  603,  500 

185,  149,  500 

1970 

99,  810,  000 

90, 676,  100 

190, 486,  100 

1971 

.   109,  983,  000 

123,177,000 

233,  160,  000 

1972 

.  142,  733, 000 

236,  061,  000 

378,  794,  000 

1973 

.  216,642,000 

219,363,000 

3  492,  205,  000 

1974 

232,  652,  000 

*  318,  540,  000 

«  551,  191,  500 

1  Includes  special  appropriation  for  virus-leukemia  develop- 
ment program. 

1  Includes  $5,150,000  of  the  supplemental  appropriation 
provided  by  PL  89-199  to  intensify  and  expand  support  of 
research  in  heart  disease,  cancer  and  stroke. 

>  Includes  construction  funds  totaling  $56.2  million. 
1  Includes  $34  million  for  Cancer  Control  and  $30  million 
for  construction  funds. 
5  This  does  not  include  5%  reduction  by  the  President. 


NATIONAL  CANCER  PROGRAM  PLAN 

In  late  1971  and  early  1972  NCI  convened  a  series 
of  40  meetings  by  250  non-Federal  and  Federal  sci- 
entists to  assist  in  the  development  of  the  National 
Cancer  Program  Plan.  The  National  Cancer  Program 
Plan  (NCPP)  consists  of  two  major  documents.  The 
Strategic  Plan,  which  presents  an  organized  series  of 
recommendations  for  cancer  research  and  cancer  con- 
trol activities;  and  the  NCP  Operational  Plan,  which 
describes  the  National  Cancer  Program  operations  and 
the  major  policies  and  procedures  for  management 
and  operation  of  the  National  Cancer  Program.  It  also 
outlines  the  major  directions  the  National  Cancer  Pro- 


gram will  pursue  for  the  next  five  years.  The  Strategic 
Plan  was  transmitted  by  the  President  to  the  Congress 
in  Oct.  1973.  The  NCP  Operational  Plan  will  be  trans- 
mitted by  the  President  to  the  Congress  the  latter  part 
of  1974. 


SPECIAL  NCI  PROGRAMS 

Cooperative  Research  for  Cancer  Therapy 

The  program  was  established  in  April  1955  to  ex- 
pedite the  development  of  effective  anticancer  drugs. 
The  program  embraces  every  phase  of  drug  research 
from  acquisition  and  screening  of  new  materials  to 
clinical  trials  of  promising  compounds.  Most  recent 
development  in  this  program  is  the  expansion  of  clini- 
cal activities  to  include  all  aspects  of  treatment:  sur- 
gery, radiation,  and  drugs,  and  various  combinations 
of  these  methods. 

Interagency  Agreements  With  the  Atomic  Energy 
Commission 

AEC  and  NCI  signed  an  agreement  in  November 
1962  for  development  of  zonal  centrifuge  systems  at 
Oak  Ridge  National  Laboratories,  Oak  Ridge,  Tenn., 
for  the  separation  and  isolation  of  biological  particles 
from  large  volumes  of  fluid.  These  centrifuges  are 
proving  useful  in  various  research  programs,  including 
the  interagency  carcinogenesis  project  launched  by 
AEC  and  NCI  in  March  1963.  At  Oak  Ridge,  studies 
are  being  conducted  on  the  roles  of  radiation,  viruses, 
and  chemicals  as  causes  of  cancer  with  emphasis  on 
fundamental  investigations  of  the  carcinogenic  process. 

Task  Forces 

Task  forces  composed  of  outstanding  scientists  from 
institutions  throughout  the  country  have  been  orga- 
nized by  NCI  to  identify  new  areas  for  programmed 
research.  The  first  of  these  was  the  Acute  Leukemia 
Task  Force  established  in  1962.  Many  of  the  techniques 
developed  by  this  group  are  being  applied  in  formulat- 
ing the  missions  of  other  working  groups  to  deal  with 
(1)  lung,  (2)  breast,  (3)  bladder,  (4)  colon-rectum, 
and  (5)  prostate  cancers.  Work  necessary  to  establish 
additional  working  groups  is  now  under  way. 

Virus  Programs 

A  special  virus-leukemia  program  was  initiated  in 
1965  to  expand  and  intensify  research  on  viruses  and 
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leukemia  and  related  diseases.  This  program  is  based 
on  the  conviction  that  there  now  exists  sufficient 
scientific  knowledge  and  technical  capability  to  plan 
and  carry  out  an  intensified,  coordinated,  and  inte- 
grated research  effort.  A  comprehensive  plan  has 
been  developed  covering  four  areas  of  research:  (1) 
the  cause  and  prevention  of  human  leukemia;  (2) 
treatment  of  human  leukemia;  (3)  nature  of  animal 
leukemias  and  their  possible  relationships  to  man,  and 
(4)  hazards  in  virus-cancer  research  and  the  problem 
of  containment. 

A  comparable  program  on  the  role  viruses  may  play 
in  the  development  of  solid  tumors  has  been  established, 
and  in  1968  the  name  of  the  program  was  changed  to 
the  "Special  Virus  Cancer  Program."  Since  July  1, 
1973  the  program  is  referred  to  as  the  "Virus  Cancer 
Program." 

Frederick  Cancer  Research  Center 

The  Frederick  Cancer  Research  Center,  at  Fort 
Detrick,  Md.,  was  established  by  NCI.  On  June  23, 
1972,  a  $6.85  million  first-year  program  was  begun 
with  the  announcement  of  the  award  of  a  contract  to 
Litton-Bionetics,  Inc.,  to  renovate,  manage  and  oper- 
ate the  center.  In  June  1973,  contractual  arrangements 
were  renewed. 

Under  the  contract  agreement,  NCI  will  study  vi- 
ruses and  chemicals  that  cause  cancer  in  animals,  con- 
tinue to  develop  drugs  useful  in  treating  cancer,  and 
produce  and  maintain  animals  and  other  resources 
needed  in  the  effort  to  control  cancer. 

The  advanced  systems  laboratory,  originally  estab- 
lished to  support  visiting  scientists  who  come  to  the 
center  from  various  countries  to  study  promising  leads 
in  cancer  research,  will  serve  as  the  base  for  a  develop- 
ing program  of  fundamental  research  on  cancer  cau- 
sation and  prevention.  This  research  in  animals  will 
concentrate  on  finding  ways  to  stimulate  the  body's 
natural  defenses  to  fight  both  established  cancers  and 
cancer-causing  agents. 

Cancer  Control  Program 

As  provided  by  The  National  Cancer  Act  of  1971, 
a  Cancer  Control  Program  was  established  Sept.  21, 
1972.  The  program,  intended  to  speed  the  applica- 
tion of  research  results  for  the  benefit  of  cancer  pa- 
tients and  those  at  risk  to  cancer,  encompasses  projects 
of  cancer  prevention,  detection,  diagnosis,  treatment, 


and  rehabilitation.  Most  activities  are  aimed  at  con- 
trolling the  occurrence  and  impact  of  the  major  causes 
of  cancer  deaths.  Toward  these  ends,  provisions  are 
made  for  the  education  of  health  professionals  and  the 
public,  demonstrations  to  the  public  and  medical  com- 
munity, the  development  of  model  systems  for  the 
treatment  and  management  of  cancer  patients,  and 
research  seeking  more  effective  means  to  utilize  pres- 
ent knowledge  about  cancer. 

On  Sept.  10,  1974  the  Division  of  Cancer  Control 
and  Rehabilitation  was  established  to  carry  out  the 
cancer  control  program. 

U.S.-U.S.S.R.  Exchange  Program 

A  cooperative  U.S.-U.S.S.R.  exchange  program  be- 
tween the  United  States  and  the  Soviet  Union  began 
as  a  result  of  the  President's  summit  meeting  in  Mos- 
cow early  in  1972.  A  health  agreement  was  signed, 
calling  for  the  sharing  of  information  on  cancer  re- 
search between  scientists  of  the  two  countries.  Coopera- 
tive arrangements  have  been  established  in  four  re- 
search areas — cancer  chemotherapy,  virology,  immu- 
nology, and  cytogenetics. 

Cancer  Centers  Program 

In  1961,  NCI  initiated  the  Cancer  Centers  Program 
to  award  support  to  institutions  which  base  their  re- 
search on  a  multidisciplinary  approach.  Cancer  cen- 
ters provide  resources  necessary  to  develop  a  broad  pro- 
gram attracting  the  interest  and  participation  of  scien- 
tists and  physicians  of  diverse  fields.  The  overall  goal  of 
establishing  a  network  of  these  centers  is  to  develop 
and  demonstrate  the  best  methods  of  cancer  preven- 
tion, diagnosis,  treatment  and  rehabilitation.  To  meet 
this  goal,  the  centers  provide  up-to-date  patient  care 
facilities  for  clinical  research  and  teaching. 

Two  different  types  of  centers  have  evolved  since 
the  program  began.  Comprehensive  Cancer  Centers 
have  the  capability  for  the  whole  range  of  cancer  bio- 
medical research,  clinical  services  and  professional 
training  and  education.  Specialized  Centers,  on  the 
other  hand,  exhibit  particular  expertise  in  a  limited 
number  of  selected  activities  such  as  radiotherapy  or 
chemotherapy.  NCI  has  established  16  Comprehensive 
Cancer  Centers  and  supports  about  50  Specialized 
Cancer  Research  Centers.  The  centers  facilitate  the 
translation  of  the  newest  research  findings  into  actual 
clinical  practice. 
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National  Eye  Institute 

MISSION: 

Gaining  new  knowledge  about  the  normal  function- 
ing of  die  eye  and  visual  system,  as  well  as  its  pathology, 
and  a  clearer  understanding  of  the  sciences  underly- 
ing vision,  is  essential  to  progress  against  the  major 
causes  of  blindness  and  visual  disability. 

Working  to  this  end,  the  National  Eye  Institute: 

•  Supports,  through  grants,  fellowships,  and  con- 
tracts to  medical  schools  and  research  institu- 
tions, research  and  research  training  aimed  at 
improving  the  prevention,  diagnosis,  and  treat- 
ment of  visual  disorders; 

•  Conducts  laboratory  and  clinical  research  in  its 
own  facilities  and  fosters  statistical  and  epide- 
miological studies  of  visual  disorders  in  human 
populations; 

•  Fosters  research  on  the  rehabilitation  of  the 
visually  handicapped ; 

•  Encourages  the  application  of  research  findings 
to  clinical  practice; 

•  Heightens  public  awareness  of  vision  problems, 
and 

•  Cooperates  with  voluntary  organizations  which 
engage  in  related  activities. 

IMPORTANT  EVENTS  IN  NEI  HISTORY 

August  16,  1968— P.L.  90-489,  authorizing  establish- 
ment of  a  National  Eye  Institute  was  enacted. 

December  26,  1968 — National  Eye  Institute 
established. 

April  3-4,  1969— The  National  Advisory  Eye  Council 
held  its  first  meeting. 

January  11,  1970— Dr.  Carl  Kupfer  appointed  NEI 
Director. 

December  15,  1970 — A  reorganization  resulted  in  the 
establishment  of  an  Office  of  Biometry  and 
Epidemiology;  the  establishment  of  an  Office  of  the 
Director  of  Intramural  Research,  and  the  creation 
of  a  Laboratory  of  Vision  Research  and  a  Clinical 
Branch  as  the  focus  of  intramural  research  activity. 

BIOGRAPHICAL  SKETCH  OF  NEI  DDIECTOR 

Carl  Kupfer,  MJD. 

Dr.  Kupfer  became  the  Institute's  first  Director 
Jan.  1 1, 1970.  He  was  formerly  Professor  and  Chairman 
of  the  Department  of  Ophthalmology,  University  of 
Washington  Medical  School,  Seattle. 


Born  on  February  9,  1928  in  New  York  City,  Dr. 
Kupfer  received  his  A.B.  degree  from  Yale  University 
in  1948  and  his  M.D.  degree  from  Johns  Hopkins  Uni- 
versity School  of  Medicine  in  1952.  He  completed  his 
internship  and  residency  at  the  Wilmer  Eye  Institute, 
and  Johns  Hopkins  Hospital,  and  was  selected  to  train 
as  a  research  fellow  in  ophthalmology  for  one  year  at 
the  Wilmer  Eye  Institute  and  for  a  second  year  at 
Harvard  Medical  School. 

Dr.  Kupfer's  research  interests  and  accomplishments 
in  ophthalmology  and  neuroophthalmology  are  numer- 
ous. His  research  in  glaucoma  has  included  studies  of 
the  circulation  of  aqueous  humor,  the  histopathologic 
examinations  of  eyes  which  had  been  stressed  by 
elevated  eye  pressures,  and  development  of  anatomy 
of  the  eye.  He  has  probed  the  problems  of  amblyopia 
ex  anopsia  and  has  contributed  important  papers  on 
the  use  of  nitrogen  mustard  for  the  treatment  of  retino- 
blastoma, the  transcorneal  electrical  potential,  corneal 
fluid  pressures  and  the  developmental  histology  and 
histochemistry  of  the  neuromuscular  junction.  He  has 
also  studied  the  neural  pathways  from  the  eye  to  the 
brain. 

Dr.  Kupfer  is  on  the  editorial  boards  of  Investigative 
Ophthalmology  and  the  American  Journal  of  Ophthal- 
mology. He  was  a  member  of  the  NIH  Vision  Research 
Training  Committee,  and  the  Neurology  Program 
Project  B  Committee.  He  currently  serves  on  the  Ad- 
visory Committee  of  Basic  and  Clinical  Research  of  the 
National  Society  for  the  Prevention  of  Blindness,  Inc., 
the  Scientific  Advisory  Panel  of  Research  to  Prevent 
Blindness,  Inc.,  and  is  a  member  of  the  Scientific  Ad- 
visory Committee  of  Fight  for  Sight.  In  1972,  Dr. 
Kupfer  received  the  Secretary  of  Health,  Education, 
and  Welfare's  Special  Citation  "in  recognition  of  his 
outstanding  performance  in  the  development  of  the 
National  Eye  Institute."  The  following  year  Dr.  Kup- 
fer received  the  HEW  Superior  Service  Award  for 
".  .  .  accomplishment  in  developing  NEI  into  an  ef- 
fective program  for  improving  the  visual  health  of  the 
American  people. 

NEI  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1970-74 


Fiscal  year 

Total  grants 

Direct 
operations 

Total 

1970 

$22,  141,  500 

$2,  201,  000 

$24,  342,  500 

1971 

25, 428, 000 

4,604,000 

30,  032, 000 

1972 

29,  939, 000 

7,317,000 

37,  256, 000 

1973 

30,  802, 000 

7,  760, 000 

38, 582, 000 

1974 

32,  746, 000 

8,  885,  000 

41,631,000 
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MAJOR  PROGRAMS 

Retinal  and  Choroidal  Diseases 

More  than  one-third  of  all  blindness  in  this  country 
is  caused  by  disorders  of  the  retina,  the  light-sensitive 
tissue  which  lines  the  back  of  the  eye.  Unfortunately, 
for  most  retinal  diseases  there  is  neither  a  cure  nor 
means  of  prevention.  Progress  against  these  diseases 
has  been  severely  impeded  by  the  lack  of  knowledge 
of  fundamental  processes  underlying  retinal  function. 

In  response  to  this  need,  the  National  Eye  Institute 
is  conducting  and  supporting  laboratory  studies  to  un- 
ravel the  complexities  of  retinal  function  in  health  and 
disease.  Institute-fostered  investigations  include  studies 
to  better  understand  the  mechanism  of  the  retina's 
response  to  light  and  the  initial  processing  of  informa- 
tion that  is  transmitted  to  the  visual  centers  of  the 
brain,  as  well  as  developing  animal  models  of  various 
retinal  diseases. 

NEI  studies  are  also  aimed  at  elucidating  the  cause 
of  retinal  degenerations  and  evaluating  the  effect  of  la- 
ser therapy  in  retinal  diseases.  The  Institute-supported 
Diabetic  Retinopathy  Study  is  designed  to  determine 
the  effectiveness  of  photocoagulation,  treatment  em- 
ploying an  intense  beam  of  light  such  as  that  emitted 
from  the  laser,  in  preserving  vision  in  patients  with 
diabetic  retinopathy.  This  study  is  the  first  one  de- 
signed to  assess  adequately  the  effectiveness  of  photo- 
coagulation treatment  in  a  large  number  of  patients. 

One  new  area  being  explored  is  vitrectomy,  or  surgi- 
cal removal  of  the  vitreous,  the  clear,  jelly-like  sub- 
stance which  fills  the  center  of  the  eye.  Research  sup- 
ported by  NEI  has  already  yielded  new  instrumenta- 
tion for  this  procedure,  and  consideration  is  now  being 
given  to  show  how  this  new  approach  can  best  be  ex- 
ploited in  vitreal  diseases  and  those  retinal  disorders, 
such  as  diabetic  retinopathy,  which  interfere  with  the 
vitreous  body. 

Glaucoma 

One  of  the  leading  causes  of  blindness  in  the  Nation, 
glaucoma  is  characterized  by  an  elevation  of  pressure 
within  the  eye  followed  by  damage  to  the  optic  nerve 
and  subsequent  loss  of  vision. 

The  NEI  glaucoma  program  is  placing  particular 
emphasis  on  two  main  areas:  early  diagnosis  and  fur- 
ther development  of  new  methods  of  treatment.  In  an 
effort  to  understand  how  elevated  pressure  within  the 
eye  causes  destruction  of  the  optic  nerve,  the  Institute 
is  supporting  studies  aimed  at  better  understanding  the 
relationship  of  changes  in  the  circulation  of  blood  to 


various  levels  of  intraocular  pressure.  Knowledge 
gained  in  this  study  may  help  make  possible  the  treat- 
ment of  glaucoma  based  on  changes  in  the  eye's  cir- 
culatory system  before  there  is  damage  to  the  optic 
nerve.  New  methods  for  treating  glaucoma  are  also 
being  explored.  Such  research  is  aimed  at  making  ther- 
apy more  efficient  and  easier  for  the  patient. 

Cataract 

Although  cataract  surgery  is  one  of  the  most  success- 
ful operations  performed,  this  condition  remains  one 
of  the  leading  causes  of  blindness  in  the  country.  In 
fact,  more  than  40,000  Americans  are  blind  because  of 
cataract.  For  this  reason,  the  Institute  is  fostering  re- 
search aimed  at  prevention  and  non-surgical  treatment 
of  cataract. 

Recent  advances  in  understanding  the  chemistry  of 
cataract  formation  offers  hope  that  this  goal  may  be 
achieved.  Research  into  the  sugar  cataract  associated 
with  diabetes  has  led  to  the  prevention  of  this  form  of 
cataract  in  the  test  tube  and  the  delay  of  its  formation 
in  living  animals.  Investigations  are  underway  in  con- 
genital cataract  as  well,  and  research  has  shown  that 
an  inactivating  substance  present  in  the  lens  is  respon- 
sible for  congenital  cataract  formation  in  mice.  Studies 
are  also  continuing  into  the  formation  of  the  cataract 
associated  with  aging.  This  research  has  led  to  the  in- 
duction and  subsequent  reversal  of  a  cataract  in  test 
tube  culture  which  is  believed  to  parallel  the  condition 
which  occurs  in  elderly  patients.  These  studies  open 
the  possibility  of  both  prevention  and  non-surgical 
treatment  of  this  prime  cause  of  blindness. 

A  Cataract  Task  Force,  convened  by  NEI,  has  pro- 
vided guidelines  for  additional  areas  where  further 
cataract  research  is  necessary. 

Corneal  Diseases 

Corneal  diseases,  though  not  a  major  cause  of  blind- 
ness in  the  U.S.,  are  a  leading  cause  of  blindness  world- 
wide and  are  the  most  painful  of  eye  disorders. 

One  of  the  most  difficult  corneal  diseases  to  treat  is 
that  caused  by  the  herpes  simplex  virus.  Often  recur- 
ring, herpes  simplex  infections  of  the  cornea  account 
for  more  sickness  and  loss  of  vision  than  any  other 
corneal  infection  in  Western  countries.  To  combat  this 
problem,  the  Institute  is  supporting  research  to  find 
an  appropriate  drug  treatment  of  herpes  simplex  in- 
fections of  the  cornea. 

Areas  of  research  being  emphasized  by  the  Institute 
include  studies  of  immunologic  mechanisms,  corneal 
opacification,  edema,  and  better  means  of  drug  ther- 
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apy.  Other  important  areas  of  corneal  research  include 
epidemiologic  investigations,  studies  of  tear  film,  and 
tumor  virology  and  immunology. 

Sensory-motor  Disorders 

Sensory-motor  disorders,  both  congenital  and  ac- 
quired, account  for  approximately  16  percent  of  all 
blindness  in  this  country.  For  this  reason,  NEI  is  sup- 
porting studies  aimed  at  improved  diagnosis  and  treat- 
ment of  these  causes  of  blindness.  Disorders  currently 
under  investigation  include  strabismus  (crosseye)  and 
amblyopia  (decreased  vision  without  apparent  organic 
cause)  as  well  as  improper  convergence  and  accom- 
modation. 


Basic  research  is  being  supported  to  elucidate  the 
brain's  role  in  interpreting  the  pattern  of  nerve  im- 
pulses received  from  the  optic  nerve  and  in  feeding 
essential  information  back  to  the  ocular  muscles.  These 
studies  are  exploring  the  development  of  visual  ca- 
pacity in  the  infant  as  well  as  normal  visual  function 
in  the  adult.  In  many  cases  early  detection  of  sensory- 
motor  disorders  may  permit  successful  treatment,  and 
research  is  being  pursued  to  facilitate  this  accomplish- 
ment. 

Support  of  rehabilitation  research  is  centered  on 
efforts  to  perfect  vision  assist  devices.  NEI-supported 
studies  include  the  development  of  visual  protheses  for 
education,  mobility,  and  vocational  rehabilitation. 
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National  Heart  and  Lung  Institute 


MISSION: 

Provides  leadership  for  a  national  program  in  dis- 
eases of  the  heart,  blood  vessels,  blood,  and  lungs.  It" 
plans,  conducts,  fosters,  and  supports  an  integrated 
and  coordinated  program  of  research,  investigations, 
clinical  trials,  and  demonstrations  relating  to  the  causes, 
prevention,  methods  of  diagnosis,  and  treatment  (in- 
cluding emergency  medical  treatment)  of  heart,  blood 
vessel,  lung,  and  blood  diseases  through  research  per- 
formed in  its  own  laboratories  and  through  contracts 
and  research  grants  to  scientific  institutions  and  to 
individuals. 

NHLI  plans  and  directs  research  in  the  development, 
trial,  and  evaluation  of  drugs  and  devices  relating  to 
the  prevention  and  treatment  of  these  diseases  and  the 
rehabilitation  of  patients  suffering  from  them. 

It  conducts  studies  and  research  into  the  clinical  use 
of  blood  and  all  aspects  of  the  management  of  blood 
resources,  and  supports  training  of  manpower  in  fun- 
damental sciences  and  clinical  disciplines  for  participa- 
tion in  basic  and  clinical  research  programs  relating 
to  heart,  blood  vessel,  blood,  and  lung  diseases. 

It  coordinates  with  the  other  research  Institutes  and 
with  all  Federal  agency  programs  relating  to  the 
above  diseases,  including  programs  in  hypertension, 
stroke,  respiratory  distress,  and  sickle  cell  anemia. 

The  Institute  also  conducts  educational  activities, 
including  the  collection  and  dissemination  of  educa- 
tional materials  on  these  diseases,  with  emphasis  on 
the  prevention  thereof,  for  health  professionals  and 
the  lay  public,  and  maintains  continuing  relationships 


with  institutions  and  professional  associations  and  with 
international,  national,  and  state  and  local  officials, 
and  voluntary  agencies  and  organizations  working  in 
these  areas. 

IMPORTANT  EVENTS  IN  NHLI  HISTORY 

June  16,  1948 — President  Harry  S.  Truman  signed  the 
National  Heart  Act,  creating  and  establishing  NHI 
in  PHS  and  the  National  Advisory  Heart  Council 
as  its  advisory  body. 

July  7,  1948— The  services  of  Dr.  Paul  Dudley  White 
were  secured  under  section  4b  of  the  Heart  Act  "to 
be  Executive  Director  of  the  National  Advisory 
Heart  Council  and  Chief  Medical  Advisor  to  the 
National  Heart  Institute." 

August  1,  1948 — Surgeon  General  Leonard  A.  Scheele, 
by  General  Circular  No.  36,  Organization  Order 
No.  14,  established  NHI  as  one  of  the  National 
Institutes  of  Health  to  administer  functions  of 
heart  research,  training,  and  administration  set 
forth  in  the  National  Heart  Act.  Intramural  re- 
search projects  in  cardiovascular  diseases  and 
gerontology  conducted  elsewhere  in  NIH  were 
transferred  to  NHI.  The  Director  of  NHI  was 
designated  as  the  focal  point  of  leadership  and  coor- 
dination for  the  total  heart  program  of  PHS. 

Dr.  Cassius  J.  Van  Slyke  was  named  first  Director 
of  NHI. 

August  29, 1948 — Surgeon  General  Scheele  announced 
the  names  of  the  16  members  appointed  to  the  first 
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National  Advisory  Heart  Council,   with  varying 
terms  of  membership  to  begin  on  September  1. 

September  8, 1948— The  first  meeting  of  the  National 
Advisory  Heart  Council  was  held. 

January  1949 — Cooperative  Research  Units  were  es- 
tablished at  four  institutions,  jointly  financed  by  the 
institutions  and  NIH,  pending  completion  of  NHI's 
own  research  organization  and  the  availability  of 
further  research  facilities.  Institutions  were  the 
University  of  California,  University  of  Minnesota, 
Tulane  University,  and  Massachusetts  General 
Hospital. 

April  11,  1949 — The  Director  appointed  an  Associate 
Director  in  Charge  of  Research  to  head  up  the 
Institute's  intramural  research  program. 

July  1,  1949 — A  comprehensive  plan  for  NHI's  intra- 
mural research  program  was  instituted,  organized 
on  three  general  research  levels,  with  three  labora- 
tory sections,  five  laboratory-clinical  sections,  and 
four  clinical  sections. 

The  Heart  Disease  Epidemiology  Study  at  Fra- 
mingham,  Mass.,  was  transferred  from  the  Bureau  of 
State  Services,  PHS,  to  NHL 

January  18-20,  1930—  The  first  National  Conference 
on  Cardiovascular  Diseases,  sponsored  by  NHI  and 
the  American  Heart  Association,  was  held  in  Wash- 
ington, D.C.,  to  summarize  current  knowledge  and 
to  recommend  ways  of  furthering  progress  against 
heart  and  blood  vessel  diseases. 

December  1,  1952 — Dr.  James  Watt  was  appointed 
Director  of  NHI  to  succeed  Dr.  Van  Slyke,  who  had 
been  appointed  Associate  Director,  NIH. 

July  6,  1953 — The  first  patient  was  admitted  to  the 
Clinical  Center  for  heart  disease  research. 

July  1,  1957— The  first  members  of  NHI's  Board  of 
Scientific  Counselors  began  their  terms.  The  Board 
was  established  in  1956  "to  provide  advice  on  mat- 
ters of  general  policy,  particularly  from  a  long-range 
viewpoint,  as  they  relate  to  the  intramural  research 
program. 

February  19,  1959 — A  report  to  the  Nation  was  pre- 
sented by  the  American  Heart  Association  and 
NHI  on  "A  Decade  of  Progress  Against  Cardio- 


vascular Disease,"   at  Department  of  Commerce 
Auditorium,  Washington,  D.C. 

April  7,  1961 — Organizational  changes  reflecting  the 
Institute's  growth  became  effective;  key  positions  of 
Director  of  Intramural  Research,  Associate  Director 
for  Extramural  Programs,  and  Associate  Director 
for  Biometrics  and  Epidemiology  were  established. 

April  21, 1961 — The  President's  Conference  on  Heart 
Disease  and  Cancer,  whose  participants  on  March 
15  were  requested  by  President  John  F.  Kennedy 
to  assist  "in  charting  the  Government's  further  role 
in  a  National  attack"  on  these  diseases,  convened  at 
the  White  House  and  submitted  its  report. 

September  11,  1961 — Dr.  Ralph  E.  Knutti  was  ap- 
pointed Director  of  NHI  to  succeed  Dr.  Watt,  who 
was  appointed  to  head  PHS's  international  activities. 

December  30,  1963 — President  Lyndon  B.  Johnson 
approved  a  joint  resolution,  unanimously  passed  by 
the  Congress,  to  provide  for  designating  the  month 
of  February  in  each  year  as  "American  Heart 
Month." 

November  22-24,  1964— The  Second  National  Con- 
ference on  Cardiovascular  Diseases  was  held  at 
Washington,  D.C,  under  cosponsorship  of  the  Amer- 
ican Heart  Association,  NHI  and  Heart  Disease  Con- 
trol Program  of  PHS,  to  appraise  developments  since 
the  first  conference  in  1950  and  to  determine  needs 
and  opportunities  for  continued  and  accelerated 
progress  against  heart  and  blood  vessel  diseases. 

December  9,  1964 — The  President's  Commission  on 
Heart  Disease,  Cancer  and  Stroke,  appointed  by 
President  Lyndon  B.  Johnson,  March  7,  1964,  to 
"recommend  steps  that  can  be  taken  to  reduce  the 
burden  and  incidence  of  these  diseases,"  submitted 
its  report. 

August  1,  1965— Dr.  William  H.  Stewart  was  ap- 
pointed Director  of  NHI  upon  the  retirement  of 
Dr.  Knutti. 

September  23,  1965 — Funds  for  implementing  recom- 
mendations of  the  President's  Commission  on  Heart 
Disease,  Cancer  and  Stroke  that  fall  within  existing 
legislative  authorities  were  provided  by  a.  Fiscal 
Year  1966  supplemental  appropriations  act.  NHI 
received  funds  for  expanding  training  programs  and 
for  planning  and  establishing  cardiovascular  re- 
search centers. 
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September  24,  1965— Dr.  William  H.  Stewart,  NHI 
Director,  was  named  Surgeon  General  of  PHS. 

March  8,  1966 — Dr.  Robert  P.  Grant  was  appointed 
Director  of  NHI,  succeeding  Dr.  Stewart.  Dr.  Grant 
served  until  his  death  August  15,  1966. 

November  6,  1966 — President  Johnson  announced  the 
appointment  of  Dr.  Donald  S.  Fredrickson  as  Di- 
rector of  NHI  to  succeed  Dr.  Grant. 

March  15, 1968 — Dr.  Theodore  Cooper  was  appointed 
Director  of  NHI,  succeeding  Dr.  Fredrickson  who 
had  elected  to  return  to  research  activities  with  the 
Institute. 

October  16,  1968 — A  Nobel  Prize  in  Physiology  or 
Medicine  was  awarded  to  Dr.  Marshall  W.  Niren- 
berg,  Chief  of  NHFs  Laboratory  of  Biochemical 
Genetics  for  discovering  the  key  to  deciphering  the 
genetic  code.  Dr.  Nirenberg  is  the  first  NIH  Nobel 
Laureate  and  also  the  first  Federal  employee  to 
receive  a  Nobel  Prize. 

October  26,  1968— NHI  received  the  National  Hemo- 
philia Foundation's  Research  and  Scientific 
Achievement  Award  for  its  "medical  leader- 
ship .  .  .  tremendous  stimulation  and  support  of 
research  activities  directly  related  to  the  study  and 
treatment  of  hemophilia." 

November  14,  1968— The  20th  anniversary  of  NHI 
was  commemorated  at  the  White  House,  with 
President  Johnson  and  a  notable  array  of  prominent 
figures  associated  with  NHI,  past  and  present, 
participating. 

August  12,  1969 — Major  provisions  of  NHI  reorga- 
nization plan  establish  five  program  Branches  along 
disease  category  lines  in  Extramural  Programs 
(Arteriosclerotic  Disease,  Cardiac  Disease,  Pulmo- 
nary Disease,  Hypertension  and  Kidney  Diseases, 
and  Thrombosis  and  Hemorrhagic  Diseases)  ;  a 
Therapeutic  Evaluations  Branch  and  an  Epidemiol- 
ogy Branch  under  the  Associate  Director  for  Clinical 
Applications;  and  three  Offices  in  the  Office  of  the 
Director  (Heart  Information,  Program  Planning, 
and  Administrative  Management) . 

November  10,  1969 — National  Heart  Institute  re- 
designated by  DHEW  Secretary  as  National  Heart 
and  Lung  Institute,  reflecting  expansion  of  functions. 


February  18, 1971 — In  his  Health  Message  to  the  Con- 
gress, the  President  identified  sickle  cell  anemia  as 
a  high  priority  disease  target  and  called  for  increased 
Federal  expenditures.  Subsequently,  the  DHEW  As- 
sistant Secretary  for  Health  and  Scientific  Affairs, 
assigned  the  lead-agency  responsibilities  for  coordi- 
nating a  National  Sickle  Cell  Disease  Program  to 
NIH  and  NHLI. 

March  24,  1972 — President  Nixon  named  Dr.  John  S. 
Millis  to  head  a  20-member  panel  of  experts  "to 
determine  why  heart  disease  is  so  prevalent  and  so 
menacing  and  what  can  be  done  about  it."  On 
April  4,  he  announced  the  panel  membership. 

March  27-31,  1972— First  meeting  of  U.S.-U.S.S.R. 
Joint  Comittee  for  Health  Cooperation  to  develop 
and  plan  new  approach  to  the  health  exchange  pro- 
gram in  several  specific  areas,  including  the  cardi- 
ovascular field.  The  NHLI  Director  is  a  member  of 
the  Committee. 

May  23,  1972 — A  5-year  agreement  for  a  Coopera- 
tive Health  Program  was  signed  by  W.  P.  Rogers, 
U.S.  Secretary  of  State,  and  B.  V.  Petrovsky, 
U.S.S.R.  Minister  of  Health.  The  agreement  calls 
for  cooperative  studies  in  the  following  cardiovascu- 
lar areas:  pathogenesis  of  arteriosclerosis;  manage- 
ment of  ischemic  heart  disease;  myocardial  metab- 
olism; congenital  heart  disease;  sudden  death;  and 
blood  transfusions,  blood  components,  and  the  pre- 
vention of  hepatitis. 

June  12,  1972— HEW  Secretary  Richardson  ap- 
proved a  nation-wide  program  of  hypertension  in- 
formation and  education.  The  Secretary  appointed 
two  committees  to  implement  this  national  effort: 
the  Hypertension  Information  and  Education  Ad- 
visory Committee,  chaired  by  the  Director,  NIH; 
and  the  Interagency  Working  Group,  chaired  by 
the  Director,  NHLI.  A  High  Blood  Pressure  Infor- 
mation Center  was  established  within  the  NHLI 
Office  of  Information  to  serve  as  a  focal  point  for 
collecting  and  disseminating  public  and  professional 
information  about  this  disease. 

July  14,  1972— HEW  Secretary  Richardson  ap- 
proved a  reorganization  of  NHLI,  elevating  the 
Institute  to  Bureau  status  within  NIH,  with  seven 
division-level  components:  Office  of  Director,  Divi- 
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sion  of  Heart  and  Vascular  Diseases,  Division  of 
Lung  Diseases,  Division  of  Blood  Diseases  and  Re- 
sources, Division  of  Intramural  Research,  Division  of 
Technological  Applications,  and  Division  of  Extra- 
mural Affairs. 

July  24,  1973 — The  5-volume  National  Heart,  Blood 
Vessel,  Lung  and  Blood  Program  is  transmitted  to 
Congress.  The  comprehensive,  5-year  plan  of  attack 
against  heart,  blood  vessel,  lung  and  blood  diseases 
and  research  and  management  of  blood  resources 
was  developed  by  the  Director,  NHLI,  with  the 
advice  of  the  National  Heart  and  Lung  Advisory 
Council,  in  accordance  with  a  provision  of  the  Na- 
tional Heart,  Blood  Vessel,  Lung  and  Blood  Act  of 
1972  (P.L.  92^-23). 

April  5,  1974 — HEW  Assistant  Secretary  for  Health 
authorizes  release  of  the  Report  to  the  President  by 
the  President's  Advisory  Panel  on  Heart  Disease. 
The  report  of  the  20-member  panel  chaired  by 
Dr.  John  S.  Millis  includes  a  survey  of  the  problem 
of  heart  and  blood  vessel  disorders  and  panel  recom- 
mendations whereby  illness  and  death  from  these 
disorders  may  be  reduced. 

August  2.  1974 — HEW  Secretary  approves  regulations 
governing  the  establishment,  support,  and  opera- 
tion of  National  Research  and  Demonstration  Cen- 
ters for  heart,  blood  vessel,  lung,  and  blood  diseases. 
The  regulations  concern  the  implementation  of  Sec- 
tion 415(b)  of  the  PHS  Act,  as  amended  by  the 
National  Heart,  Blood  Vessel,  Lung  and  Blood  Act 
of  1972,  which  authorized  the  establishment  and 
support  of  National  Research  and  Demonstration 
Centers  to  1 )  carry  out  basic  and  clinical  research 
on  heart,  blood  vessel,  lung  and  blood  diseases;  2) 
provide  demonstrations  of  advanced  methods  of 
prevention,  diagnosis,  and  treatment,  and  3)  pro- 
vide a  training  resource  for  scientists  and  physicians 
concerned  with  these  diseases. 

NHLI  LEGISLATIVE  CHRONOLOGY 

June  16,  1948— The  National  Heart  Act  (P.L.  655) 
authorized  NHI.  The  purpose  of  the  act  was  "To 
improve  the  health  of  the  people  of  the  United 
States  through  the  conduct  of  researches,  investiga- 
tions, experiments,  and  demonstrations  relating  to 
the  cause,  prevention,  and  method  of  diagnosis  and 
treatment  of  diseases  of  the  heart  and  circulation; 


assist  and  foster  such  researches  and  other  activities 
by  public  and  private  agencies,  and  promote  the  co- 
ordination of  all  such  researches  and  activities  and 
the  useful  application  of  their  results ;  provide  train- 
ing in  matters  relating  to  heart  diseases,  including 
refresher  courses  for  physicans;  and  develop,  and 
assist  States  and  other  agencies  in  use  of  the  most 
effective  methods  of  prevention,  diagnosis,  and 
treatment  of  heart  diseases." 

June  25, 1948 — The  Second  Deficiency  Appropriation 
Act  of  1948  (P.L.  785)  appropriated  "For  an  addi- 
tional amount,  Fiscal  year  1949  for  'National  Insti- 
tute of  Health,  operating  expenses,'  $500,000: 
Provided,  that  appropriations  under  said  head  for 
the  Fiscal  year  1949  shall  be  available  for  carrying 
out  the  purposes  of  the  National  Heart  Act,  includ- 
ing erection  of  temporary  structures  for  storage  of 
equipment  and  supplies  and  housing  of  animals." 

June  29,  1949 — The  Labor-Federal  Security  Appro- 
priation Act,  1950  (P.L.  141)  appropriated 
$10,725,000  for  expenses  necessary  to  carry  out  the 
purposes  of  the  National  Heart  Act,  including 
grants-in-aid  for  drawing  plans,  erection  of  build- 
ings, and  acquisition  of  land  therefor,  and,  in  addi- 
tion to  the  amount  appropriated,  authorized  "the 
Surgeon  General,  upon  recommendations  of  the 
National  Advisory  Heart  Council,  to  approve  appli- 
cations for  research  and  training  grants,  including 
grants  for  drawing  plans,  erection  of  buildings,  and 
acquisition  of  land  therefor,  not  to  exceed  a  total 
of  $5,350,000,  for  periods  beyond  the  current  Fiscal 
year,  and  such  grants  shall,  if  approved  during  the 
current  Fiscal  year,  constitute  a  contractual  obli- 
gation of  the  Federal  Government." 

August  15,  1950 — The  Omnibus  Act  of  1950  provided 
for  the  termination  of  all  appointments  to  the  Heart 
and  other  councils  on  September  30,  and  for  ap- 
pointment of  a  full  new  membership  on  October  1, 
1950.  The  Act  established  uniformity  in  composition 
of  membership  and  term  of  office  for  all  councils. 

December  30,  1963— House  Joint  Resolution  848 
(P.L.  88-254)  of  the  88th  Congress  was  approved. 
This  authorized  and  requested  the  President  to 
issue  an  annual  proclamation  designating  February 
as  American  Heart  Month,  inviting  Governors  of 
States  and  territories  to  issue  similar  proclamations, 
and  urging  that  the  U.S.  people  give  heed  to  the 
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heart   disease   problem   and   support    all    essential 
programs  required  to  bring  about  its  solution. 

October  6, 1965— An  Act  (P.L.  89-199)  was  approved 
making  supplemental  appropriations  for  Fiscal  Year 
1966  which  provided  funds  for  implementing  recom- 
mendations of  the  President's  Commission  on  Heart 
Disease,  Cancer,  and  Stroke  that  fall  within  existing 
legislative  authorities.  NHI  was  given  $5,050,000 
for  new  clinical  training  programs,  additional  grad- 
uate training  grants,  establishment  of  cardiovascular 
clinical  research  centers  on  cerebrovascular  disease 
and  on  thrombotic  and  hemorrhagic  disorders,  and 
planning  grants  for  future  establishment  of  special- 
ized cardiovascular  centers. 

May  16, 1972— The  National  Sickle  Cell  Anemia  Con- 
trol Act  (P.L.  92-294)  established  a  national  pro- 
gram for  the  diagnosis,  control,  and  treatment  of 
and  research  in,  sickle  cell  anemia.  The  Act  does 
not  mention  NHLI  but  has  special  pertinence  be- 
cause NHLI  has  been  designated  to  coordinate  the 
National  Sickle  Cell  Disease  Program. 

September  19,  1972— The  National  Heart,  Blood  Ves- 
sel, Lung,  and  Blood  Act  of  1972  (P.L.  92- 
423)  enlarged  the  authority  of  the  National  Heart 
and  Lung  Institute  in  order  to  advance  the  National 
attack  upon  heart,  blood  vessel,  lung,  and  blood 
diseases.  The  Act  provides  for  expanded,  intensified, 
and  coordinated  Institutes  activities  in  accordance 
with  a  comprehensive,  specified  National  Heart, 
Blood  Vessel,  Lung,  and  Blood  Disease  Program  to 
be  planned  by  the  Director  with  the  advice  of  the  Na- 
tional Heart  and  Lung  Advisory  Council.  Other  pro- 
visions include  the  establishment  of  prevention  and 
control  programs;  development  of  15  new  centers  for 
basic  and  clinical  research,  training,  demonstrations, 
and  prevention  programs  for  heart,  blood  vessel,  and 
blood  diseases;  and  development  of  15  such  centers 
for  chronic  lung  diseases. 

BIOGRAPHICAL  SKETCHES 
OF  NHLI  DIRECTORS 

Cassius  James  Van  Slyke,  M.D. 

Dr.  C.  J.  Van  Slyke,  first  Director  of  NHI,  was  born 
in  Benton,  Minn.,  on  December  1,  1900.  Dr.  Van  Slyke 
took  his  medical  degree  at  the  University  of  Minnesota 


in  1928  and  entered  the  Reserve  Corps  of  PHS  the 
same  year. 

In  1932,  he  was  commissioned  in  the  Regular  Corps 
of  PHS.  From  1936  to  1944,  Dr.  Van  Slyke  pursued 
a  distinguished  career  of  experimental  research  at  the 
PHS  Venereal  Disease  Research  Laboratory,  Staten 
Island,  N.Y.,  and  in  1944  he  was  made  Assistant  Chief 
of  the  Venereal  Disease  Division,  Washington,  D.C. 

He  was  appointed  Chief  of  the  Division  of  Research 
Grants  and  Fellowships,  NIH,  in  1946,  continuing  un- 
til named  Director  of  NHI  on  August  1,  1948.  He  left 
NHI  on  November  30,  1952,  to  serve  as  Associate 
Director  of  NIH.  He  served  in  that  position  until 
December  3,  1958  when  he  was  named  the  first  Deputy 
Director  of  NIH,  serving  in  that  capacity  until  his 
retirement  on  December  1,  1959.  Dr.  Van  Slyke  re- 
ceived a  Lasker  Award  in  1957  and  an  honorary  Doc- 
torate of  Science  from  the  University  of  Michigan  in 
1965.  He  died  April  21,  1966. 

fames  Watt,  M.D.,  D.P.H. 

Dr.  James  Watt  served  as  Director  of  NHI  from  De- 
cember 1,  1952,  through  September  10,  1961.  Born 
April  28,  1911,  at  Thomasville,  Ga.,  he  received  his 
medical  degree  from  Johns  Hopkins  School  of  Medi- 
cine in  1935  and  his  doctorate  in  public  health  from 
the  Johns  Hopkins  School  of  Hygiene  and  Public 
Health  in  1936. 

A  member  of  the  Commissioned  Corps  of  PHS  since 
1938,  Dr.  Watt  has  spent  the  major  part  of  his  profes- 
sional life  in  the  conduct  and  administration  of  medical 
research  and  public  health  activities.  He  was  director 
of  enteric  disease  research  at  the  School  of  Tropical 
Medicine  in  Puerto  Rico  from  1940  to  1942. 

For  the  next  3  years  Dr.  Watt  worked  in  Louisiana's 
Charity  Hospital  on  a  study  of  drugs  in  treatment  of 
diarrheal  diseases.  In  1945,  Dr.  Watt  received  the 
Bailey  K.  Ashford  Award  of  the  American  Society  of 
Tropical  Medicine.  During  that  year,  the  Chinese 
Government  requested  his  services  in  the  investiga- 
tion and  control  of  a  serious  outbreak  of  cholera  in 
Chungking. 

For  several  years  prior  to  his  appointment  as  Di- 
rector of  NHI  in  1952,  Dr.  Watt  was  in  charge  of  the 
field  laboratory  of  the  National  Microbiological  Insti- 
tute (now  NIAID) ,  located  at  Louisiana  State  Univer- 
sity Medical  School.  He  directed  NHI  nearly  9  years, 
until  accepting  an  appointment  to  head  the  Office  of 
International  Health,  PHS,  September  11,  1961.  Dr. 
Watt  received  the  Bronfman  Prize  for  Public  Health 


42  :  Organization 


Achievement  in  November  1961.  In  1967,  he  became 
Special  Assistant  to  the  Surgeon  General  for  Program 
Review,  serving  until  his  retirement  from  PHS  in  De- 
cember 1968. 

Ralph  E.  Knutti,  M.D. 

Dr.  Ralph  E.  Knutti,  the  third  Director  of  NHI,  was 
born  in  Palo  Alto,  Calif.,  in  1901.  He  received  his 
M.D.  degree  at  Yale  University  in  1928.  Following  a 
year  as  assistant  in  pathology  at  Vanderbilt  University 
and  his  internship  in  surgery  at  Lakeside  Hospital, 
Cleveland,  he  received  an  appointment  in  pathology 
and  bacteriology  at  the  Rockefeller  Institute  for  Medi- 
cal Research  in  New  York. 

From  1932  to  1942  he  was  instructor,  then  assistant 
professor  in  the  pathology  department  of  the  Univer- 
sity of  Rochester.  He  became  associated  with  the 
pathology  department  at  the  University  of  Southern 
California  Medical  School  in  1942  and  served  as  asso- 
ciate professor  from  1948  to  1951. 

Joining  the  PHS  Commissioned  Corps  in  1951,  he 
was  assigned  to  the  National  Institute  of  Arthritis  and 
Metabolic  Diseases  as  chief  of  its  extramural  programs 
of  research  grants,  training  grants,  and  fellowships, 
and  in  1960  he  was  appointed  Associate  Director  for 
Extramural  Programs.  Dr.  Knutti  is  internationally 
recognized  in  academic  and  medical  circles  for  his 
achievements  in  advancing  medical  education  and 
training  in  the  biomedical  sciences.  He  became  Direc- 
tor of  NHI  on  September  11,  1961,  and  served  until 
his  retirement  from  PHS  July  31,  1965. 

William  H.  Stewart,  M.D. 

Born  in  Minneapolis,  Minn.,  in  1921,  Dr.  William 
H.  Stewart  attended  the  University  of  Minnesota  from 
1939  to  1941.  He  received  his  M.D.  degree  from 
Louisiana  State  University  in  1945. 

In  1945-46  he  interned  at  Philadelphia  General 
Hospital,  after  which  he  served  in  the  U.S.  Army 
Medical  Corps  until  1948.  For  a  short  time  thereafter 
he  was  on  the  staff  of  the  Veterans  Administration 
Outpatient  Clinic  in  St.  Paul,  Minn.  From  1948  to 
1950  he  was  resident  in  pediatrics  at  Charity  Hospital, 
New  Orleans,  La.  He  was  in  private  practice  in  Alex- 
andria, La.,  from  1950  until  joining  the  PHS  Commis- 
sioned Corps  in  1951. 

Among  Dr.  Stewart's  PHS  assignments  have  been: 
Head,  Epidemiology  Unit,  Thomasville  (Ga.)  Field 
Station,  Communicable  Disease  Center;  Chief,  Heart 


Disease  Control  Program;  Assistant  Director  of  NHI; 
Assistant  to  the  Surgeon  General;  Chief,  Division  of 
Public  Health  Methods,  and  Chief,  Division  of  Com- 
munity Health  Services. 

Prior  to  his  appointment  on  August  1,  1965,  as  NHI 
Director,  Dr.  Stewart  was  Assistant  to  the  Special  As- 
sistant to  the  Secretary  (Health  and  Medical  Affairs) 
of  DHEW. 

Dr.  Stewart  had  served  as  Director  for  less  than  two 
months  when  on  September  24,  1965,  he  was  named 
Surgeon  General,  PHS.  He  served  in  this  post  until  his 
retirement  from  PHS  on  August  1,  1969. 

Robert  P.  Grant,  M.D. 

Dr.  Robert  P.  Grant,  fifth  Director  of  NHI,  was 
born  September  17,  1915,  in  Orillia,  Ontario,  Canada. 
He  received  an  A.B.  degree  from  Cornell  University 
in  1937  and  his  M.D.  from  Cornell  University  Medical 
College  in  1940.  During  1940-42,  he  interned  and 
then  was  assistant  resident  at  the  Peter  Bent  Brigham 
Hospital,  Boston.  From  1942  to  1945,  he  served  in 
the  Medical  Corps  of  the  U.S.  Air  Force. 

From  1945  to  1947,  Dr.  Grant  was  assistant  resident 
in  medicine  at  the  New  York  Hospital,  and  a  research 
associate  at  Tulane  University  Medical  School,  New 
Orleans.  From  1947  to  1950,  he  was  assistant  professor 
of  physiology  and  instructor  in  medicine  at  Emory 
University,  Atlanta. 

Entering  PHS  in  1950,  Dr.  Grant  served  continu- 
ously with  NHI  until  1961.  He  conducted  research 
in  electrocardiography,  vector  electrocardiography, 
cardiac  pathology,  and  clinical  cardiology,  and  was 
Chief  of  the  Section  on  Cardiodynamics,  General 
Medicine  and  Experimental  Therapeutics  Branch," 
until  1959.  He  then  administered  the  Institute's  pro- 
gram of  training  grants  and  fellowship  awards  from 
1959  to  1961  as  Assistant  Chief  of  the  Grants  and 
Training  Branch  and  Chief  of  the  Training  Grants 
and  Fellowships  Section. 

Following  a  year  as  Visiting  Professor  at  the  Uni- 
versity of  Goettingen,  West  Germany,  the  University 
of  Vienna,  Austria,  and  the  University  of  Leiden,  The 
Netherlands,  he  joined  the  Office  of  International 
Research,  NIH,  in  1962,  serving  first  as  Assistant  Chief, 
then  Chief,  of  the  European  Office  in  Paris.  He  was 
appointed  Director  of  NHI  March  8,  1966,  and  served 
until  his  sudden  death  August  15,  1966.  He  was 
author  of  two  books,  Spatial  Vector  Electrocardiog- 
raphy and  Clinical  Electrocardiography,  and  numer- 
ous scientific  papers  and  textbook  contributions  on 
basic  and  clinical  subjects  in  the  cardiovascular  field. 
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Donald  S.  Fredrickson,  M.D. 

Born  August  8,  1924,  in  Canon  City,  Colo.,  Dr. 
Donald  S.  Fredrickson  received  his  B.S.  at  the  Uni- 
versity of  Michigan  in  1946  and  his  M.D.  at  Michigan 
in  1949  He  did  postgraduate  work  at  Peter  Bent 
Brigham  Hospital,  Massachusetts  General  Hospital, 
and  Harvard  Medical  School,  Boston,  prior  to  joining 
the  NHI  scientific  staff  as  a  Clinical  Associate  in  1953. 

When  appointed  Director  of  NHI  on  November  6, 
1966,  Dr.  Fredrickson  was  serving  (since  1961)  as 
the  Institute's  Clinical  Director,  with  responsibility 
for  all  NHI  research  involving  patients  and  normal 
volunteers. 

His  research  achievements  have  earned  Dr.  Fred- 
rickson international  recognition  as  an  authority  on 
fat  transport  in  the  circulation  and  on  the  diseases  of 
lipid  metabolism.  From  1955-61,  as  a  senior  research 
staff  member  of  the  Laboratory  of  Cellular  Physiology 
and  Metabolism,  he  participated  in  a  series  of  studies  - 
that  resulted  in  fundamental  contributions  to  scientific 
knowledge  of  mechanisms  whereby  fats  and  fatlike 
substances  are  transported,  synthesized,  and  broken 
down  by  the  body.  These  studies  also  investigated 
the  effectiveness  and  mode  of  action  of  various  drugs 
that  reduce  blood  levels  of  cholesterol  and  other  lipids. 

Subsequently,  first  with  the  Laboratory  of  Metabo- 
lism, then  as  Chief  of  the  Laboratory  of  Molecular 
Diseases,  Dr.  Fredrickson  conducted  and  directed 
laboratory  and  clinical  research  on  the  structure  of 
plasma  lipoproteins,  their  role  in  fat  transport,  and  on 
genetic  factors  that  regulate  lipoprotein  metabolism. 
His  studies  of  heritable  disease  of  fat  storage  and 
metabolism  included  the  discovery  of  the  lipoprotein 
deficiency  state,  Tangier  disease,  and  establishment  of 
its  mode  of  inheritance. 

In  1965,  Dr.  Fredrickson  and  his  colleagues  intro- 
duced a  new  system  for  identifying  and  classifying 
blood-lipid  abnormalities  on  the  basis  of  plasma  lipo- 
protein patterns.  Five  distinct  lipid-transport  disorders, 
termed  hyperlipoproteinemias  Types  I-V,  are  dis- 
tinguishable under  this  system.  Each  type  differs  from 
the  others  in  its  clinical  manifestations,  risk  for  the 
patient,  and  responsiveness  to  therapy.  The  system  is 
now  widely  used  by  laboratories  in  this  country  and  in 
numerous  laboratories  abroad. 

Dr.  Fredrickson  elected  to  return  to  research  in 
March  1968  as  Chief  of  the  Molecular  Diseases 
Branch,  NHI.  On  Mar.  6,  1969,  he  was  appointed 
NHI's  Director  of  Intramural  Research,  a  post  he  held 
until  June  30,  197^,  when  he  assumed  his  present  posi- 


tion as  President  of  the  Institute  of  Medicine,  National 
Academy  of  Sciences. 

In  1968,  Dr.  Fredrickson  received  the  Convocation 
Gold  Medal  of  the  American  College  of  Cardiology 
and  the  James  F.  Mitchell  Foundation  International 
Award  for  Heart  and  Vascular  Research.  In  1971, 
he  received  the  McCollum  Award  from  the  American 
Society  for  Clinical  Nutrition,  the  DHEW  Distin- 
guished Service  Award,  and  the  Modern  Medicine 
Award  for  Distinguished  Achievement.  In  1973,  Dr. 
Fredrickson  was  elected  to  the  National  Academy  of 
Sciences. 

Theodore  Cooper,  M.D.,  Ph.  D. 

Dr.  Theodore  Cooper,  the  seventh  Director  of  NHI 
and  the  first  under  the  redesignated  name  NHLI, 
was  born  Dec.  28,  1928,  in  Trenton,  N.J.  He  received 
his  B.S.  degree  from  Georgetown  University,  Wash- 
ington, D.C.,  in  1949,  and  his  M.D.  and  Ph.  D.  de- 
grees from  St.  Louis  University  in  1954  and  1956. 

Prior  to  becoming  Director  on  Mar.  15,  1968,  Dr. 
Cooper  was  NHI's  Associate  Director  for  Artificial 
Heart-Myocardial  Infarction  Program.  As  Head  of 
this  program  since  June  1967,  he  directed  an  intensive 
research  effort  combining  bioengineering  and  bio- 
medical approaches  to  the  reduction  of  death  and 
disability  from  acute  heart  attacks. 

Dr.  Cooper  had  also  been  affiliated  with  the  Institute 
some  years  earlier,  holding  staff  appointments  with 
NHI's  Clinic  of  Surgery  from  1956  to  1958  and  again 
from  1959  to  1960. 

He  left  NHI  in  1960  to  become  Assistant  Professor, 
then  Associate  Professor  (1962),  Professor  (1964)  of 
Surgery  at  the  St.  Louis  University  School  of  Medicine. 
In  1961,  he  was  named  Director  of  that  university's 
Center  for  Cardiovascular  Research. 

In  1966,  Dr.  Cooper  joined  the  faculty  of  the  Uni- 
versity of  New  Mexico  Medical  School  as  Professor  and 
Chairman,  Department  of  Pharmacology,  and  Pro- 
fessor of  Surgery.  He  was  on  leave-of-absence  from 
this  post  while  serving  as  NHI  Associate  Director  for 
Artificial  Heart-Myocardial  Infarction  Program. 

From  1964  to  1967,  Dr.  Cooper  served  on  the  Phar- 
macology and  Experimental  Therapeutics  A  Study 
Section,  an  advisory  body  of  the  Division  of  Research 
Grants,  NIH.  He  has  held  a  number  of  distinguished 
editorial  appointments,  including  the  Editorial  Board 
of  the  Journal  of  Pharmacology  and  Experimental 
Therapeutics  and  of  Circulation  Research,  and  of  the 
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Journal  of  Molecular  and  Cellular  Cardiology;  Editor 
of  Supplements  to  Circulation;  and  Section  Co-Editor 
for  Circulation  of  the  American  Journal  of  Physiology 
and  of  the  Journal  of  Applied  Physiology. 

Dr.  Cooper  is  internationally  known  for  his  re- 
search contributions  in  the  areas  of  innervation  of  the 
heart,  cardiovascular  physiology  and  pharmacology, 
and  cardiac  transplantation. 

In  1972,  Dr.  Cooper  received  the  DHEW  Superior 
Service  Honor  Award  and  the  Alumni  Merit  Award  of 
St.  Louis  University. 

On  Apr.  19,  1974,  Dr.  Cooper  accepted  the  position 
of  HEW  Deputy  Assistant  Secretary  for  Health. 

Robert  L.  Ringler,  Ph.  D.  (Acting)  * 

Dr.  Robert  L.  Ringler  assumed  the  post  of  Acting 
Director,  NHLI,  on  Apr.  19,  1974.  He  was  born 
Mar.  27,  1922  in  Chase,  Mich.  Dr.  Ringler  received 
his  A.B.  in  chemistry  and  biology  from  Central  Mich- 
igan College  in  1951,  and  his  Ph.  D.  in  biochemistry 
from  Michigan  State  University  in  1955. 

Dr.  Ringler  was  Assistant  Professor  of  the  Depart- 
ment of  Biochemistry,  North  Carolina  State  College 
( 1955-57) ,  and  Senior  Research  Associate  at  the  Edsel 
B.  Ford  Institute  for  Medical  Research,  Henry  Ford 
Hospital,  Detroit  (1957-61),  before  coming  to  the 
NHI  in  1961  as  a  Scientist  Administrator. 

From  1962  to  1966,  Dr.  Ringler  served  as  Chief  of 
the  NHI's  Program  Projects  Branch,  and  was  largely 
responsible  for  the  successful  development  and  rapid 
growth  of  the  program  project  grant  concept  into  a 
major  Institute  mechanism  for  supporting  research. 

In  1966,  Dr.  Ringler  was  appointed  head  of  the  Task 
Force  on  Cardiovascular  Research  Centers,  and  in  1967 
was  appointed  Chief,  Institutional  Research  Programs. 
He  was  appointed  Deputy  Director  in  1969  and  served 
in  that  post  for  five  years  prior  to  his  present  position 
as  Acting  Director.  As  initial  DHEW  Coordinator  for 
Sickle  Cell  Anemia  1971-72,  Dr.  Ringler  played  a 
major  role  in  launching  the  National  Sickle  Cell  Dis- 
ease Program. 

Dr.  Ringler's  main  research  interests  are  respiratory 
enzymes,  electron  transport,  protein  chemistry,  and  the 
purification  and  mechanism  of  action  of  enzymes  ai  J 
intermediary  metabolism. 

He  is  a  member  of  the  American  Society  of  Biological 
Chemists,  American  Heart  Association,  and  Fellow, 
American  College  of  Cardiology. 

He  received  the  HEW  Superior  Service  Honor 
Award  in  June  1970. 


NHLI  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1950-74 


Fiscal 

Total  grants 

Direct 

Totai 

year 

operations 

1950 

.   $8,  633,  631 

$2,  091,  369 

$10,725,000 

1951 

11,676,876 

2,  523,  124 

14,  200,  000 

1952 

7,515,000 

2,  567,  650 

10,  082,  650 

1953 

8,  706,  000 

3,  294,  000 

12,  000,  000 

1954 

11,576,000 

3,  592,  000 

15,  168,000 

1955 

12,510,000 

4,  158,000 

16,668,000 

1956 

13,690,000 

5,  208,  000 

18,898,000 

1957 

.   26,  755,  000 

6,641,000 

33,  396,  000 

1958 

.   28,  224,  000 

7,712,000 

35,  936,  000 

1959 

.   36,  056,  000 

9,  557,  000 

45,613,000 

1960 

.   50,  935,  000 

11,302,000 

62,  237,  000 

1961 

.   74,  140,  000 

12,760,000 

86,  900,  000 

1962 

.  114,182,000 

18,730,000 

132,912,000 

1963 

.  127,  464,  000 

19,934,000 

147,  398,  000 

1964 

.   117,541,000 

14,  863, 000 

132,404,000 

1965 

.  108,303,000 

16,521,000 

124,  824,  000 

1966 

.   120,075,000 

21,387,000 

141,462,000 

1967 

.  130,874,000 

33,  896,  000 

164,  770,  000 

1968 

.  131,763,000 

36,  191,000 

167,  954,  000 

1969 

.  128,  840,  000 

38, 087,  500 

166,927,500 

1970 

.   130,206,000 

41,  171,000 

171,377,000 

1971 

.   141,  280,  000 

53,  637,  000 

194,925,000 

1972 

.   158,808,000 

73,  880,  000 

232,  688,  000 

1973 

.   177,709,000 

122,291,000 

300,  000,  000 

1974. 

187,215,000 

115,700,000 

302,  915,  000 

NHLI  PROGRAMS 

Division  of  Heart  and  Vascular  Diseases 

This  Division  plans  and  directs  the  Bureau's  re- 
search grant,  contract,  and  training  programs  con- 
cerned with  the  causes,  prevention,  and  relief  of 
atherosclerosis  (including  coronary  heart  disease  and 
cerebrovascular  disease)  ;  hypertension  and  kidney  dis- 
ease; and  such  cardiac  disorders  as  congenital  heart 
disease,  rheumatic  heart  disease,  heart  failure,  and 
shock.  These  programs  encompass  basic  and  targeted 
research,  clinical  trials  and  demonstrations,  and  the 
development  and  support  of  cardiovascular  centers. 

Arteriosclerosis  and  Coronary  Heart  Disease.  Through 
experimental  studies  in  animals  and  epidemiological 
studies  in  human  populations,  much  has  been  learned 
about  various  risk  factors,  such  as  elevated  blood  lipids, 
high  blood  pressure,  cigarette  smoking,  and  others,  that 
increase  susceptibility  to  premature  arteriosclerosis  and 
coronary  heart  disease.  Some  of  the  major  risk  factors 
can  be  modified  or  eliminated.  To  determine  whether 


"Shortly  before  publication  of  this  volume,  Dr.  Robert  I.  Levy  was 
appointed  director  of  the  National  Heart  and  Lung  Institute. 
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and  to  what  extent  available  countermeasures  against 
risk  factors  can  reduce  premature  illness  and  death 
from  cardiovascular  diseases  and  their  complications, 
the  Institute  is  currently  supporting : 

•  Lipid  Research  Clinics,  12  of  which  were  estab- 
lished at  medical  institutions  in  various  parts 
of  the  country  during  1971  and  1972.  These 
clinics  are  concerned  with  improving  the  detec- 
tion of  blood-lipid  abnormalities  in  the  U.S. 
population  and  assessing  the  effectiveness  of 
lipid-lowering  diets  and/or  drugs  in  the  preven- 
tion of  premature  arteriosclerosis  and  its  com- 
plications. 

•  Specialized  Centers  of  Research  on  Arterio- 
sclerosis, for  attacking  high-priority  problems 
in  this  disease  category  and  for  developing  and 
disseminating  new  knowledge  applicable  to 
prevention,  diagnosis,  and  treatment  including 
programs  for  the  pediatric  population.  Fifteen  . 
of  these  centers  were  established  by  the  Insti- 
tute during  1971  and  1972  at  medical  centers 
throughout  the  country. 

•  The  Multiple  Risk  Factor  Intervention  Trial 
(MRFIT)  is  designed  to  determine  whether 
and  to  what  extent  the  incidence  of  first  heart 
attacks  and  of  death  from  coronary  heart  dis- 
ease can  be  reduced  among  men  aged  35-54  by 
countermeasures  against  three  major  risk  fac- 
tors :  elevated  blood  lipids,  high  blood  pressure, 
and  cigarette  smoking.  Any  one  of  these  risk 
factors  nearly  doubles  the  individual's  risk  of 
coronary  heart  disease  and  the  individual  with 
two  or  more  may  run  from  3  to  10  times  the  risk 
of  persons  with  none.  A  total  of  12,000  men  who 
are  at  above  average  CHD  risk  because  of  var- 
ious combinations  of  the  above  risk  factors  will 
be  studied  by  the  20  participating  clinical 
centers. 

•  Nutrition  Education.  During  1972  NHLI 
awarded  two  contracts  for  a  study  to  develop 
and  evaluate  improved  nutrition  education 
programs  for  the  treatment  of  hyperlipidemia. 

High  priority  is  being  given  to  program  com- 
ponents that  would  have  the  most  immediate 
application  to  the  Multiple  Risk  Factor  Inter- 
vention Trial  while  at  the  same  time  having 
broader  applicability  for  individuals  with 
hyperlipidemia  in  other  programs  for  the 
prevention  of  coronary  heart  disease. 

•  A  National  Research  and  Demonstration  Cen- 
ter was  established  in  1974  at  Baylor  College  of 


Medicine  to  1 )  carry  out  basic  and  clinical 
research  on  heart  and  blood  vessel  diseases,  par- 
ticularly atherosclerosis  and  its  complications; 
2)  provide  demonstrations  in  a  community  set- 
ting of  advanced  methods  of  prevention,  diag- 
nosis, and  treatment;  3)  provide  a  training  re- 
source for  scientists  and  physicians  concerned 
with  these  diseases,  and  4)  carry  out  informa- 
tion and  education  programs  for  health  profes- 
sionals and  for  the  general  public.  The  center 
is  one  of  up  to  30  National  Research  and  Dem- 
onstration Centers  to  be  established  under  a 
provision  of  the  National  Heart,  Blood  Vessel, 
Lung  and  Blood  Act  of  1972. 

Myocardial  Infarction.  In  1966,  the  Institute  launched 
a  major  program  of  biomedical  research  aimed  at  the 
reduction  of  death  and  disability  from  acute  heart  at- 
tacks and  their  complications.  Elements  of  this  program 
include: 

•  Establishment  of  Myocardial  Infarction  Re- 
search Units  (MIRUs)  at  9  major  medical 
centers.  These  units  combine  excellent  patient 
care  with  intensive  clinical  research  on  acute 
heart  attacks  and  their  complications. 

•  Studies  on  sudden  or  pre-hospital  cardiac  death, 
which  claims  more  than  300,000  lives  a  year, 
many  within  seconds  or  minutes  of  the  onset  of 
symptoms.  These  studies  are  concerned  with  1 ) 
identifying  factors  that  increase  the  individual's 
risk  of  sudden  cardiac  death,  2)  premonitory 
symptoms  that  might  give  advanced  warning 
of  potentially  lethal  episodes,  3)  factors  re- 
sponsible for  a  rapidly  fatal  outcome  after  acute 
heart  attacks,  and  4)  more  effective  means  of 
treatment  for  the  very  early  stages  of  an  acute 
heart  attack  that  may  protect  against  sudden 
cardiac  death. 

•  Studies  on  cardiac  arrhythmias,  which  may 
progress  swiftly  and  unexpectedly  to  complete 
heart  standstill  and  are  believed  responsible  for 
a  high  proportion  of  sudden  cardiac  deaths. 
NHLI-supported  studies  arc  investigating  basic 
mechanisms  governing  the  electrical  properties 
of  the  heart,  derangements  in  these  mechanisms 
that  may  lead  to  potentially  lethal  arrhythmias, 
and  drugs  for  the  prevention  and  control  of 
arrhythmias. 

•  Studies  seeking  effective  means  of  protecting 
heart  muscle  from  the  destructive  effects  of 
blood  or  blood  oxygen  deprivation.  The  hope 
is  that  such  measures,  if  begun  soon  after  onset 
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of  the  acute  heart  attack,  may  minimize  the 
loss  of  functioning  heart-muscle  tissue,  which 
is  often  a  critical  factor  in  determining  patient 
survival  or  the  extent  of  residual  disability  after 
recovery  from  the  attack. 

•  Studies  on  coronary  artery  bypass  graft  surgery 
for  improving  the  blood  supply  to  blood-de- 
prived areas  of  heart  muscle  and  for  relieving 
angina  pectoris  or  other  clinical  manifestations 
of  coronary  heart  disease.  The  goals  of  these 
studies  are  1)  to  define  the  advantages  and 
limitations  of  the  procedure,  2)  to  evaluate  its 
long-term  benefits,  and  3)  develop  reliable 
criteria  for  patient  selection. 

Hypertension.  The  most  prevalent  of  the  cardio- 
vascular disorders,  hypertension,  afflicts  an  estimated 
23  million  American  adults,  accounts  for  some  60,000 
deaths  a  year,  and  is  a  potent  factor  increasing  risk  of 
illness  or  death  from  stroke,  congestive  heart  failure, 
coronary  heart  disease,  or  kidney  failure.  NHLI  pro- 
grams directed  against  this  disorder  include  the 
following : 

•  The  National  High  Blood  Pressure  Education 
Program,  a  cooperative  endeavor  involving 
NHLI  and  a  number  of  other  Federal  and  non- 
federal organizations,  was  initiated  in  1972.  It 
is  designed  to  alert  the  general  public  to  (1) 
the  wide  prevalence  of  hypertension,  especially 
among  U.S.  blacks;  (2)  the  threats  posed  to  life 
and  health  by  uncontrolled  hypertension;  (3) 
the  availability  of  effective  measures  for  blood- 
pressure  control;  and  (4)  the  benefits  attending 
adequate  therapy. 

•  The  Hypertension  Detection  and  Follow-up 
Program,  launched  in  14  communities  during 
1971  and  1972,  will  determine  the  extent  to 
which  illness  and  death  associated  with  hyper- 
tension can  be  reduced  among  subjects  with 
mild  to  moderate  hypertension  over  a  5-year 
period  of  blood-pressure  management. 

•  Specialized  Centers  of  Research  on  Hyperten- 
sion were  established  with  NHLI  support  at 
five  institutions  during  1971.  Among  the  studies 
being  carried  out  by  these  Centers: 

— The  role  of  hormones,  peptides,  and  other 

substances  in  blood  pressure  regulation. 
— Genetic  and  behavioral  factors  in  essential 

hypertension. 
— Hypertension  secondary  to  kidney  disease, 

toxemia  of  pregnancy,  or  various  endocrine 

disturbances. 


— The  role  of  the  kidney  and  of  fluid  and 
electrolyte  disturbances  in  essential  and  sec- 
ondary hypertension. 

— Development  of  a  primate  animal  model  of 
essential  hypertension. 

Congenital  Heart  Disease.  The  primary  cause  of  heart 
disease  deaths  among  infants,  congenital  heart  disease, 
affects  some  40,000  infants  born  each  year  in  the  U.S. 
and  causes  at  least  8,000  deaths  annually.  Institute- 
supported  activities  in  this  field  include: 

•  Studies  to  identify  potentially  preventable 
causes  of  congenital  heart  defects. 

•  Improvement  of  techniques  for  detecting  and 
evaluating  such  defects. 

•  Development  and  evaluation  of  new  or  im- 
proved surgical  procedures  for  the  correction  or 
palliation  of  such  defects. 

•  Development  of  better  life-support  techniques 
for  sustaining  patients  during  open-heart 
surgery. 

Rheumatic  Fever  and  Rheumatic  Heart  Disease.  Cur- 
rent Institute-supported  research  on  rheumatic  fever 
and  rheumatic  heart  disease  includes : 

•  Studies  on  the  mechanisms  by  which  infections 
with  streptococci — and  perhaps  other  infectious 
organisms — lead  to  rheumatic  fever. 

•  Identification  of  factors  underlying  suscepti- 
bility to  rheumatic  heart  damage. 

•  Development  of  improved  surgical  procedures 
and  artificial  valves  for  repairing  or  replacing 
valves  damaged  by  rheumatic  heart  disease. 

Division  of  Lung  Diseases 

This  Division  plans  and  directs  research  and  train- 
ing activities  directed  against  emphysema,  chronic 
bronchitis,  and  other  lung  disorders.  These  diseases  ac- 
count for  an  estimated  150,000  deaths  each  year  in  the 
U.S.,  cause  60  million  days  lost  from  work,  40  million 
days  of  bed-restricted  activity,  and  cost  the  economy 
about  $6  billion  a  year  in  lost  productivity,  lost  wages 
and  costs  of  medical  care : 

•  Specialized  Centers  of  Research  on  Pulmonary 
Diseases.  The  Institute  supported  establishment 
of  17  of  these  centers  during  1971  and  1972  for 
the  conduct  of  research  on : 

— The  response  of  the  lung  to  injury  by  vari- 
ous immunologic,  viral,  or  chemical  agents. 

— Occupational  lung  diseases. 

— Pediatric  respiratory  disorders,  especially 
those  that  may  bear  on  the  development 
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of  chronic  obstructive  lung  diseases  during 
adult  life. 

— The  role  of  hypersensitivity  in  various  acute 
or  chronic  lung  disorders. 

— Environmental  and  genetic  factors  increas- 
ing susceptibility  to  chronic  obstructive 
lung  disease. 

— Improved  techniques  for  the  early  diag- 
nosis and  treatment  of  chronic  obstructive 
lung  disease  and  for  the  rehabilitation  of 
affected  patients. 

•  A  National  Research  and  Demonstration  Cen- 
ter was  established  at  the  University  of  Ver- 
mont to: 

— -Carry  out  basic  and  clinical  research  on 
lung  diseases,  with  special  emphasis  on  oc- 
cupational pulmonary  disorders  resulting 
from  prolonged  exposure  to  harmful  dusts 
and  fumes  in  various  industries  and  oc- 
cupations. 

— Provide  demonstrations  in  a  community 
setting  of  advanced  methods  of  prevention, 
diagnosis,  and  treatment. 

— Provide  a  training  resource  for  scientists 
and  physicians  concerned  with  these  dis- 
eases. 

— Carry  out  information  and  education  pro- 
grams for  health  professionals  and  for  the 
general  public. 

•  Other  Institute  supported  research  is  concerned 
with: 

— Epidemiological  studies  to  ascertain  the 
prevalence  of  chronic  obstructive  lung  dis- 
ease and  to  identify  factors  affecting  indi- 
vidual susceptibility. 

— Treatment  of  chronic  obstructive  lung  dis- 
ease, including  inhalation  therapy  and  in- 
tensive respiratory  care. 

— Cigarette  smoking,  air  pollution,  and  other 
lung  irritants  as  causative  or  aggravating 
factors  in  chronic  lung  diseases  other  than 
cancer. 

— -Mechanisms  of  lung  damage  and  repair. 

— A  3-year,  collaborative  program  involving 
nine  institutions  will  assess  the  therapeutic 
value  of  extracorporeal  membrane  blood 
oxygenation  in  patients  with  acute  but 
potentially  reversible  respiratory  failure. 

•  Pulmonary  Academic  Awards,  to  help  meet 
present  needs  for  highly  qualified  researchers, 


clinicians,  and  teachers  in  the  fields  of  pulmo- 
nary physiology  and  chronic  lung  diseases,  have 
been  made  to  16  schools  since  the  inception  of 
this  program  in  1971. 

Division  of  Blood  Diseases  and  Resources 

This  Division  plans  and  directs  Bureau  programs 
concerned  with  ( 1 )  improvement  of  technology  relat- 
ing to  the  use  of  blood  and  blood  products  in  research 
and  in  medicine;  (2)  development  and  evaluation  of 
better  means  of  diagnosis  and  treatment  for  clotting 
complications  of  cardiovascular  diseases;  (3)  preven- 
tion or  control  of  hemorrhage  in  patients  with  hemo- 
philia and  other  coagulation  disorders;  and  (4) 
improved  techniques  for  the  prevention,  diagnosis,  and 
treatment  of  sickle  cell  anemia. 

•  Blood  Resources.  Research  centers  on  improved 
methods  of  fractionating  whole  blood  into  its 
cellular  and  protein  components ;  the  preserva- 
tion of  whole  blood  and  blood  products  by  freez- 
ing or  chemical  techniques;  the  detection  and 
removal  of  hepatitis  virus  and  other  infectious 
organisms  from  blood  and  blood  products ;  and 
the  development  of  definitive  information  on 
blood  banking  practices  and  problems  and  the 
design  of  more  efficient  systems  for  the  manage- 
ment of  blood  resources. 

•  A  National  Research  and  Demonstration  Cen- 
ter was  established  at  the  King  County  Central 
Blood  Bank,  Seattle,  to: 

— Carry  out  basic  and  clinical  research  on 
blood  diseases  and  resources. 

— Conduct  demonstration  projects  concern- 
ing blood  banking  designed  to  increase 
community  blood  resources  and  assist  hos- 
pitals and  clinics  to  make  optimal  use  of 
available  blood  resources. 

— Provide  a  training  resource  for  scientists, 
physicians,  and  allied  health  personnel  in 
various  aspects  of  blood  banking. 

— Carry  out  information  and  education  pro- 
grams for  the  general  public  and  for  health 
professionals. 

•  Thrombosis  and  Hemorrhagic  Diseases.  Cur- 
rent research  is  directed  toward  development 
of  techniques  for  prenatal  diagnosis  of  hemo- 
philia and  other  genetically  determined  blood 
disorders;  the  development  of  improved,  less 
costly  clotting  factor  concentrates  for  preventing 
or  controlling  hemorrhage  in  subjects  with 
hemophilia  and   other  coagulation   disorders; 
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and  the  evaluation  of  clot-dissolving  agents,  such 
as  streptokinase  and  urokinase,  in  the  clinical 
management  of  pulmonary  embolism,  coronary 
occlusion,  and  other  thromboembolic  complica- 
tions of  cardiovascular  diseases. 

•  Sickle  Cell  Disease.  The  National  Sickle  Cell 
Disease  Program,  coordinated  by  NHLI,  is  a 
cooperative  endeavor  involving  other  Institutes 
of  NIH,  the  Health  Services  and  Mental  Health 
Administration,  and  other  Federal  agencies  in  a 
greatly  expanded  HEW  program  of  research, 
training,  community  services,  and  information 
on  this  disorder. 

Activities  currently  being  supported  under 
this  program  include: 

— Establishment  of  Comprehensive  Sickle 
Cell  Disease  Centers.  Organized  around  on- 
going programs  in  sickle  cell  disease,  these 
centers  combine  research  and  demonstra- 
tion projects  in  a  coordinated  attack  on  this 
disease. 

— Support  of  fundamental  and  applied  re- 
search on  sickle  cell  anemia  and  the  evalua- 
tion of  promising  new  forms  of  therapy  for 
sickle  cell  crises. 

— Establishment  of  Screening  and  Education 
Clinics  in  communities  to  provide  informa- 
tion, screening  and  definitive  diagnosis  of 
sickle  cell  disease,  and  referral  of  patients 
to  appropriate  sources  of  therapy  and  fol- 
lowup  care. 

•  Specialized  Centers  of  Research  on  Thrombosis. 
During  1971,  NHLI  supported  the  establish- 
ment of  5  of  these  centers,  which  are  conducting 
studies  in  the  following  areas: 

— Plasma  components  involved  in  coagula- 
tion. 

— The  role  of  "extraneous"  factors,  such  as 
blood  lipids  and  endotoxins,  in  thrombosis. 

— The  influence  of  biophysical  factors,  such  as 
blood  velocity,  stasis,  and  viscosity,  in 
thrombus  formation. 

— The  function  and  metabolism  of  blood 
platelets  and  factors  influencing  their  ag- 
gregation and  deaggregation. 

— Diagnostic  techniques  for  detecting  hyper- 
coagulable  states  and  for  detecting,  localiz- 
ing, and  assessing  the  extent  of  clinical 
thrombosis. 

— Clinical  studies  of  anticoagulant  and  clot- 
dissolving  agents  in  the  prevention  and 
treatment  of  thromboembolic  episodes. 


Division  of  Intramural  Research 

The  Bethesda-based  laboratories  and  branches  of 
the  NHLI  intramural  research  program  conduct  a  vari- 
ety of  basic  and  clinical  studies  on  the  cardiopulmonary 
system  and  the  diseases  that  afflict  it.  Among  these  is: 

•  The  Type  II  Intervention  Study.  Type  II 
hyperlipoproteinemia,  a  blood-lipid  disorder 
characterized  by  elevated  blood  levels  of  choles- 
terol, is  one  of  the  most  common  and  most 
dangerous  of  the  blood  lipid  abnormalities,  being 
often  associated  with  premature  development  of 
coronary  heart  disease.  Type  II  is  very  often 
hereditary,  and  the  hereditary  form  is  dominant, 
so  that  it  can  be  expected  to  occur  in  about 
50  percent  of  the  offspring  when  either  parent 
is  an  hereditary  Type  II.  The  elevated  blood 
cholesterol  levels  can  be  controlled  by  therapeu- 
tic diets  supplemented,  as  necessary  with  specific 
lipid-lowering  drugs.  The  Type  II  Intervention 
Study  is  designed  to  determine  whether  ade- 
quate control  of  the  blood-lipid  abnormality  will 
retard,  halt,  or  cause  regression  of  coronary 
atherosclerosis  in  subjects  with  this  disorder. 

NHLI  Programs  in  Bioengineering 

NHLI  conducts  and  supports  research  concerned 
with  reduction  of  death  and  disability  from  circulatory 
and  respiratory  disorders  through  the  development  and 
evaluation  of  devices  and  instrumentation  for  the  pre- 
vention, diagnosis,  monitoring,  and  treatment  of  such 
disorders.  Major  research  and  development  areas 
include : 

•  Biomaterials  that  are  compatible  with  body 
tissues  and  fluids,  especially  for  use  in  implanted 
artificial  organs. 

•  Artificial  heart  devices  to  assist  the  diseased 
heart  or  to  replace  the  irreparably  damaged 
heart. 

•  Artificial  lung  devices  for  emergency,  temporary 
and  permanent  pulmonary  assistance. 

•  Bio-instrumentation  for  improved  monitoring  of 
patients  and  for  earlier  and  more  effective  diag- 
nosis of  disease. 

•  Testing  and  evaluation  of  instrumentation  aris- 
ing from  the  program  to  ensure  safe  and  expe- 
dient transition  of  new  medical  devices  from 
laboratory  and  experimental  stages  to  patients 
and  the  health  care  community. 
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National  Institute  of 

Allergy  and  Infectious  Diseases 


MISSION: 

The  National  Institute  of  Allergy  and  Infectious 
Diseases  has  as  its  mission  the  obtaining  of  new  knowl- 
edge which  will  result  in  the  prevention  of  and  better 
means  of  treating  human  diseases  caused  by  infectious 
organisms  and  by  allergic  responses.  To  achieve  this 
goal,  NI AID: 

Conducts  basic  research  in  scientific  disciplines  re- 
lated to  allergy  and  infectious  diseases  in  its  own 
laboratories. 

Provides  research  grants-in-aid  to  individuals  and 
scientific  institutions. 

Adapts  and  applies  laboratory  findings  in  the  micro- 
biological field  to  specific  disease  control  measures,  in- 
cluding the  development  and  testing  of  prototype  vac- 
cines,  and  investigations  on  antiviral  substances. 

Develops,  produces,  and  distributes  standardized 
virus  reference  reagents  and  allergens  to  the  national 
scientific  community. 

Adapts  and  applies  laboratory  findings  in  the  field 
of  immunology  to  the  solution  of  the  problem  of  graft 
rejection  in  organ  transplantation,  and  the  diagnosis 
and  treatment  of  allergies. 

Collaborates  with  various  agencies  in  collecting  and 
disseminating  information  on  infectious  and  allergic 
diseases. 

Develops  policies  and  procedures  and  directs,  co- 
ordinates, and  manages  the  Ceographic  Medicine 
Program. 

IMPORTANT  EVENTS  IN  NIAID  HISTORY 

1948 — The  National  Microbiological  Institute  was  es- 
tablished November  1  with  Dr.  Victor  H.  Haas  as 
its  first  Director.  The  Rocky  Mountain  Laboratory 
and  the  Biologies  Control  Laboratory,  both  of  which 
date  back  to  1902,  were  incorporated  into  the  new 
Institute  together  with  two  other  NIH  units — the 
Division  of  Infectious  Diseases  and  the  Division  of 
Tropical  Diseases. 

1951 — An  Institute-supported  grants  program  was 
initiated  and  an  Extramural  Programs  Branch  was 
established  to  administer  research,  training,  and 
fellowship  grants.  Grant  applications  were  reviewed 
by  the  National  Advisory  Health  Council  until  1956. 

1955 — The  National  Microbiological  Institute  became 
the  National  Institute  of  Allergy  and  Infectious  Dis- 
eases on  December  29.  Dr.  Haas  remained  as  Di- 
rector. The  Biologies  Control  Laboratory  was  de- 


tached from  the  Institute  and  expanded  to  Division 
status  within  NIH. 

1956 — The  first  meeting  of  the  National  Advisory 
Allergy  and  Infectious  Diseases  Council  was  held  on 
March  7-8. 

1957 — The  Laboratory  of  Immunology  was  established 
in  January  to  meet  the  growing  need  for  research  on 
allergy-immunology. 

Dr.  Justin  M.  Andrews  became  the  Director  of 
NIAID  in  April. 

The  Middle  America  Research  Unit  was  established 
as  a  temporary  field  station  (made  permanent  on 
January  12,  1961)  in  the  Canal  Zone  to  fill  the 
need  for  a  tropical  disease  research  laboratory.  The 
unit  is  a  joint  research  effort  of  NIH  and  the  Walter 
Reed  Army  Institute  of  Research. 

1962 — A  collaborative  research  program  was  estab- 
lished within  the  Institute.  It  now  plans,  coordi- 
nates, and  directs  nationwide  projects  on  infec- 
tious diseases,  transplantation  immunology,  and 
research  resources. 

1964 — Dr.  Dorland  J.  Davis  became  Director  of 
NIAID  on  October  1,  upon  the  retirement  of  Dr. 
Justin  M.  Andrews. 

1968— With  the  dissolution  of  NIH's  Office  of  Interna- 
tional Research  and  creation  of  the  Fogarty  Inter- 
national Center  on  July  1,  1968,  three  programs 
formally,  managed  by  OIR  were  transferred  to 
NIAID  to  be  administered  by  the  Geographic  Medi- 
cine Branch.  These  include  the  U.S. -Japan  Coopera- 
tive Medical  Science  Program  and  the  Interna- 
tional Centers  for  Medical  Research. 

1971 — First  seven  Allergic  Disease  Centers  established. 

NIAID  LEGISLATIVE  CHRONOLOGY 

November  1,  1948 — The  National  Microbiological  In- 
stitute was  established  under  authority  of  section 
202  of  the  Public  Health  Service  Act,  as  imple- 
mented by  General  Circular  No.  55,  Organization 
Order  No.  20,  dated  October  8,  1948. 

December  29,  1955— NIAID  was  established  (replac- 
ing the  National  Microbiological  Institute)  under 
authority  of  the  Omnibus  Medical  Research  Act 
(P.L.  81-692,  64  Stat.  L.  443),  as  imple- 
mented by  PHS  Briefing  Memorandum  of  Novem- 
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ber  4,  1955,  from  the  Surgeon  General  to  the  Secre- 
tary of  Health,  Education,  and  Welfare. 

BIOGRAPHICAL  SKETCHES  OF 
NIAID  DIRECTORS 

Victor  H.  Haas,  M.D. 

Dr.  Victor  H.  Haas  was  born  in  Cincinnati,  Ohio, 
on  January  6,  1909.  He  received  his  B.S.  degree  in 
1929,  his  B.M.  degree  in  1931,  and  his  M.D.  degree  in 
1932,  all  from  the  University  of  Cincinnati. 

After  joining  the  Commissioned  Corps  of  PHS  in 
1932,  he  conducted  investigations  of  encephalitis  in 
St.  Louis  in  1933.  He  spent  the  next  year  at  NIH,  and 
from  1935  to  1939  was  at  the  PHS  Plague  Laboratory 
in  San  Francisco. 

During  World  War  II,  Dr.  Haas  was  detailed  as 
Chief  of  the  Medical  Commission  to  the  Yunnan- 
Burma  Railway  in  China,  and  Staff  Officer  in  the 
China-Burma-India  Theater.  He  served  as  officer  in 
charge  of  PHS  malaria  investigations  from  1943  to 
1948. 

Dr.  Haas  was  appointed  Director  of  the  National 
Microbiological  Institute  (later  renamed  NIAID)  on 
November  1,  1948,  and  continued  in  this  post  until 
April  1957.  He  retired  from  PHS  on  January  1,  1961. 

Justin  M.  Andrews,  Ph.  D.,  Sc.  D. 

Dr.  Justin  M.  Andrews  was  born  in  Providence, 
R.I.,  on  August  28,  1902.  He  received  his  Ph.  D.  de- 
gree, cum  laude,  from  Brown  University  in  1923. 
From  Johns  Hopkins  University  he  received  his  Sc.  D. 
degree  in  1926,  and  honorary  LL.D.  degree  in  1951. 

Dr.  Andrews  was  progressively  an  instructor,  assist- 
ant professor,  and  associate  professor  of  protozoology 
at  Johns  Hopkins  School  of  Hygiene  and  Public  Health 
from  1926  to  1938,  except  for  1930-31,  when  he  served 
as  visiting  professor  of  parasitology  at  the  University 
of  the  Philippines  in  Manila.  He  became  a  special 
member  of  the  Rockefeller  Foundation  in  1929. 

From  1938  to  1942,  Dr.  Andrews  was  Director  of 
the  Division  of  Malaria  and  Hookworm  Service  of 
the  Georgia  Department  of  Public  Health  in  Atlanta. 

Dr.  Andrews  was  commissioned  in  PHS  in  1941  and 
at  the  outbreak  of  World  War  II  he  joined  the  Sanitary 
Corps  of  the  U.S.  Army.  He  was  assigned  to  malaria 
control  activities  successively  in  the  North  African, 
Mediterranean,  and  Pacific  Theaters  of  Operation, 
advancing  to  the  rank  of  Colonel. 

After  the  war,  Dr.  Andrews  returned  to  PHS,  where 
he  became  Deputy  Chief  and  then  Chief  of  the  Com- 
municable Disease  Center  in  Atlanta.  In  1957,  he  was 


assigned  to  the  Washington  Office  of  the  Bureau  of 
State  Services  with  the  rank  of  Assistant  Surgeon  Gen- 
eral. He  was  appointed  Director  of  NIAID  in  April 
1957,  and  continued  in  this  post  until  his  retirement 
from  PHS  on  October  1,  1964.  He  died  June  29,  1967. 

Dorland  J.  Davis,  M.D.,  D.P.H. 

Dr.  Dorland  J.  Davis  was  born  in  Chicago,  111.,  on 
July  2,  1911.  He  received  his  B.S.  degree  from  the  Uni- 
versity of  Illinois  in  1933,  his  M.D.  degree  from  the 
Johns  Hopkins  University  in  1937,  and  D.P.H.  degree 
from  Johns  Hopkins  in  1940. 

Dr.  Davis  became  a  Commissioned  Officer  in  PHS 
in  1939  and  was  first  assigned  to  the  Division  of  Infec- 
tious Diseases,  National  Institute  of  Health.  In  1943  he 
served  in  North  Africa  as  a  member  of  a  medical  team 
investigating  endemic  diseases,  particularly  malaria 
and  typhus  fever. 

He  returned  to  the  Division  of  Infectious  Diseases 
and,  in  1954,  was  appointed  Chief  of  the  Laboratory 
of  Infectious  Diseases,  National  Microbiological  In- 
stitute (now  NIAID).  In  1956  he  was  named  Asso- 
ciate Director  in  Charge  of  Research,  in  1962  Director 
of  Intramural  Research,  and  on  October  1,  1964, 
Director. 

In  August  1968  he  was  promoted  to  the  rank  of 
Assistant  Surgeon  General. 

NIAID  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1954-74 


Fiscal 

Total  grants 

Direct 

Total 

year 

operations 

1954 

.       $2,  067,  000 

$3,671,000 

$5,  738,  000 

1955 

2,  227,  000 

3,  953,  000 

6,  180,  000 

1956 

2,  227,  000 

5,  548,  000 

7,  775,  000 

1957 

8,  182,  000 

5,  117,000 

13,299,000 

1958 

11,591,000 

5,  809,  000 

17,400,000 

1959 

17,091,000 

6,  980, 000 

24,071,000 

1960 

26,  280,  000 

7,  774,  000 

34,  054,  000 

1961 

35,141,000 

8,  859, 000 

44,000,000 

1962 

43,  900,  000 

12,  191,000 

56,091,000 

1963 

49,  256,  000 

16,  886,  000 

66,  142,  000 

1964 

51,175,000 

17,548,000 

68,  723,  000 

1965 

51,  288,  000 

18, 559, 000 

69,  847, 000 

1966 

56, 062,  000 

21,  925,  000 

77,  987,  000 

1967 

64,  809, 000 

25,861,000 

90,  670, 000 

1968 

66,  454, 000 

27,  968,  000 

94,  422, 000 

1969 

66,086,500 

28,  754, 000 

96, 840,  500 

1970 

74,  248,  500 

29,446,000 

103,  694,  500 

1971 

70,  285,  000 

32, 083, 000 

102,  368,  000 

1972 

75, 486, 500 

33, 689, 000 

109,  175,  500 

1973 

78,  557, 000 

34, 857,  000 

113,414,000 

1974 

76,  908, 000 

39,  092,  000 

114,000,000 
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SPECIAL  NIAID  PROGRAMS 

Collaborative  Research 

Collaborative  research  consists  organizationally  of 
four  programs,  namely,  Infectious  Disease,  Trans- 
plantation and  Immunology,  Research  Resources,  and 
Geographic  Medicine.  Principal  funding  mechanisms 
are  contracts  and  interagency  agreements,  although 
the  Geographic  Medicine  Branch  sponsors  the  Inter- 
national Centers  for  Medical  Research  and  a  portion 
of  the  U.S. -Japan  Cooperative  Medical  Science  Pro- 
gram activities  through  research  grants.  Program  areas 
include  research  on  allergic  and  immunologic  diseases, 
bacterial,  viral  and  parasitic  diseases. 

Infectious  Disease  Program 

A  vaccine  development  program  was  set  up  in  1962 
to  conduct  a  collaborative  program  for  the  develop- 
ment of  vaccines  against  infectious  diseases,  particu- 
larly acute  viral  respiratory  infections  and  Mycoplasma 
pneumoniae.  In  1965,  a  program  was  initiated  to  aid 
the  development  and  evaluation  of  rubella  (German 
measles)  vaccines.  In  1968,  a  pneumococcal  polysac- 
charide vaccine  program  was  added,  smallpox  vaccine 
in  1970,  meningococcal  and  Hemophilus  influenza 
Type  b  polysaccharide  vaccines  in  1971. 

The  rubella  vaccine  program  and  the  smallpox  vac- 
cine studies  have  been  completed.  In  1969  a  program 
to  aid  in  the  development  of  antiviral  substances  was 
launched.  Interferon,  a  natural  substance  shown  to 
have  antiviral  activity,  is  being  evaluated  clinically 
and  recently  the  program  was  expanded  to  include 
clinical  investigations  of  other  promising  antivirals. 
In  1971  a  hepatitis  program  was  added  and  in  1973  an 
influenza  program  was  established. 

The  Infectious  Disease  Branch  collaborates  with 
scientists  of  the  NIAID  intramural  programs,  the  Bu- 
reau of  Biologics/FDA  and  the  Center  for  Disease  Con- 
trol. It  also  benefits  from  the  experience  of  advisory 
groups  and  from  collaboration  with  university  and  drug 
industry  scientists.  Within  this  framework,  the  branch 
promotes  targeted  research  leading  to  the  development 
and  evaluation  of  promising  prophylactic  and  thera- 
peutic agents  for  the  control  of  selected  infectious 
diseases. 

Transplantation  and  Immunology  Program 

The  Transplantation  and  Immunology  Program  was 
started  in  1964  to  encourage  research  designed  to  solve 
the  immunological  problem  of  graft  rejection  in  organ 
transplantation.  A  Transplantation  and  Immunology 


Advisory  Committee,  made  up  of  experts,  helps  in  pin- 
pointing objectives  to  be  pursued  through  contracts 
with  selected  laboratories.  At  present,  the  program  in- 
cludes developing  and  providing  reagents  useful  in 
tissue  typing,  evaluation  of  efficacy  of  histocompati- 
bility matching  in  kidney  transplantation,  investigating 
biological  immunosuppressives  which  help  prevent 
graft  rejection,  and  developing  methods  for  the  early 
recognition  of  graft  rejection. 

Research  Resources  Program 

The  Research  Resources  Branch,  formerly  the  Re- 
search Reference  Reagents  Branch,  was  established  in 
1962.  This  branch  conducts  a  program  for  the  support 
of  research  by  stimulating  the  production,  testing  and 
distribution  of  a  wide  range  of  seed  viruses,  myco- 
plasma, allergens  and  corresponding  antisera  to  re- 
search scientists.  The  branch  identifies  reagents  for 
which  a  critical  need  exists,  has  these  produced  through 
the  contract  mechanism,  distributes  them  as  reference 
reagents  and  disseminates  information  and  technical 
advice  on  reagent  characterization  and  use. 

Reagents  for  most  of  the  important  viruses  and  my- 
coplasma involved  in  infections  of  the  respiratory  and 
gastrointestinal  tract  are  available  for  distribution.  Also 
available  are  reagents  to  selected  arthropod-borne 
viruses.  Interferon  and  interferon  inducers  have  been 
made  available  as  reference  materials  for  the  past 
several  years. 

The  hepatitis  reagents  program  was  initiated  in  1970 
when  reagents  for  hepatitis  B  subtype  determinant  d 
were  produced  in  guinea  pigs.  The  program  has  since 
produced  reagents  for  subtype  determinants  y  and  r 
and  is  supporting  developmental  studies  on  the  feasi- 
bility of  producing  antisera  to  other  antigenic  subtypes 
and  the  internal  core  of  the  Dane  particle,  one  form  of 
the  hepatitis  B  antigen. 

Antigens  Ek  and  Ra  3  from  bulk  ragweed  pollen  are 
now  available  to  qualified  investigators.  The  produc- 
tion of  new  reagents  for  research  in  allergy  has  been 
initiated  and  will  result  in  antigens  from  ryegrass  and 
Ascaris  suum  and  polyvalent  ragweed  antiserum. 

As  part  of  the  program  efforts  to  furnish  highly 
specific  reagents,  there  is  a  current  effort  to  produce, 
test,  and  distribute  antisera  to  all  the  hemagglutinins 
and  neuraminadases  of  type  A  influenza  of  man  and 
animals. 

The  program  also  maintains  a  satellite  laboratory 
in  Rockville,  Md.,  which  provides  engineering  meth- 
odology  to  develop  separation   systems,   such   as  the 
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zonal  centrifuge.  The  laboratory,  which  serves  both  in- 
tramural and  collaborative  research  needs,  has  played 
a  key  role  in  the  preparation  of  reagents  for  hepatitis 
B  and  has  done  biophysical  characterization  work  on 
respiratory  syncytial  virus,  its  temperature  sensitive 
mutants,  mycoplasma  and  the  Dane  particle. 

Geographic  Medicine  Program 

On  June  14,  1968,  the  Geographic  Medicine  Branch 
was  established  with  responsibilities  for  the  U.S. -Japan 
Cooperative  Medical  Science  Program,  and  the  Inter- 
national Centers  for  Medical  Research  (ICMR)  Pro- 
gram. These  programs  were  transferred  to  NIAID 
upon  dissolution  of  the  NIH  Office  of  International 
Research,  and  they  continue  under  authority  of  the 
International  Health  Research  Act  of  1960  (P.L.  86- 
610). 

In  collaboration  with  Japanese  scientists,  American 
investigators  engaged  in  the  U.S. -Japan  Program  focus 
on  selected  diseases  of  major  health  importance  to 
Asia:  cholera;  leprosy;  malnutrition;  the  parasitic 
diseases  schistosomiasis  and  filariasis ;  tuberculosis ;  cer- 
tain viral  diseases,  and  environmental  mutagenesis  and 
carcinogenesis.  The  area  of  Asia  to  be  considered  is  not 
rigidly  defined,  and  includes  the  Republic  of  Korea  on 
the  north,  the  Indian  subcontinent  on  the  west,  and 
other  neighboring  nations  in  the  Pacific  region.  The 
research  in  these  disease  categories  involves  the  col- 
laboration of  several  NIH  Institutes  as  well  as  other 
Government  agencies. 

The  ICMR  program  represents  a  national  capability 
for  increasing  a  pool  of  investigators  with  knowledge 
of  and  a  career  interest  in  international  or  geographic 
biomedical  research.  The  four  centers  currently  funded 
are:  Johns  Hopkins  University,  Baltimore,  with  its 
overseas  base  in  Dacca,  Bangladesh ;  the  University  of 
California,  San  Francisco,  with  an  off-shore  unit  in 
Kuala  Lumpur,  Malaysia;  the  University  of  Maryland, 
Baltimore,  with  its  foreign  centers  in  Lahore,  Pakistan 
and  a  field  station  in  Salvador,  Brazil;  and  Tulane 
University,  New  Orleans,  with  an  overseas  base  in  Cali, 
Colombia. 

The  administrative  and  scientific  management  of  the 
Cholera  Research  Laboratory  (CRL)  in  Dacca  was 
transferred  by  the  NIH  Director  from  the  SEATO 
Cholera  Advisory  Committee  to  the  Geographic  Medi- 
cine Branch  to  be  integrated  in  its  total  cholera  pro- 
gram. The  CRL  has  been  reactivated  and  is  currently 
involved  in  a  large  field  trial  testing  a  new  cholera 
toxoid. 


Special  Emphasis  Grant  Programs 

Among  the  broad  range  of  Institute  interests  in 
problems  of  national  health  significance,  the  following 
are  currently  being  given  special  attention :  viral  hepa- 
titis, the  biology  of  venereal  diseases,  mechanisms  of 
drug  resistance,  streptococcal  disease  and  sequelae, 
antiviral  substances,  biological  regulation  of  disease 
vectors,  immunity  to  parasites,  chronic  and  degener- 
ative diseases  of  man,  selective  activation  of  the  immune 
response,  lymphocyte  biology,  clinical  immunology  and 
pathology,  and  hospital-associated  infections. 

Allergic  Disease  Centers 

In  1971,  NIAID  launched  a  new  program  in  allergic 
disease.  At  the  present  time,  grant  funds  have  been 
awarded  to  support  Allergic  Disease  Centers  in  14  in- 
stitutions where  strong  laboratory  research  programs 
were  already  in  existence.  These  grants  permit  estab- 
lishment of  related  clinical  studies  of  allergic  individ- 
uals, primarily  on  an  outpatient  basis.  The  17  centers 
are:  Robert  B.  Brigham  Hospital,  Boston;  Johns  Hop- 
kins University,  Baltimore ;  Washington  University,  St. 
Louis;  University  of  Wisconsin,  Madison;  Children's 
Asthma  Research  Institute  and  Hospital  and  the  Na- 
tional Jewish  Hospital  and  Research  Center,  both  in' 
Denver;  University  of  Michigan,  Ann  Arbor;  State 
University  of  New  York,  Buffalo;  Louisiana  State 
University,  New  Orleans;  Mayo  Foundation,  Roches- 
ter, Minn.;  Northwestern  University,  Chicago;  Uni- 
versity of  California,  San  Francisco ;  and  NIH's  Clini- 
cal Center. 

Due  to  manpower  shortages  in  the  fields  of  allergy 
research  and  venereal  disease  investigations,  NIAID  is 
particularly  interested  in  providing  funds  for  research 
training  in  these  areas: 

NIH  Institutional  Research  Fellowship  Awards  as- 
sist non-profit  institutions  establish  or  strengthen  their 
allergy  or  venereal  disease  research  programs.  Simul- 
taneously, these  fellowships  provide  support  for  young 
post-doctoral  students  interested  in  research  on  allergies 
or  venereal  disease.  The  institutions  making  applica- 
tion are  responsible  for  providing  facilities  suitable 
for  the  proposed  research  training  and  for  selecting 
the  fellows.  Individuals  with  a  professional  or  scientific 
doctoral  degree  are  eligible.  Appointments  are  made 
for  1  to  3  years. 

Allergic  Diseases  Academic  Awards  are  made  to  in- 
dividuals who  have  demonstrated  superior  competence 
in  research  and  clinical  care  in  allergic  disease  and 
who  show  potential  for  an  academic  career.  Candi- 
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dates,  who  must  be  under  40  years  of  age  when  ap- 
plication is  made,  can  be  nominated  by  a  school  of 
medicine  or  osteopathy  in  the  United  States  or  its 
possessions  or  territories.  Each  school  may  receive  only 
one  such  award.  Salary  support  is  provided  for  a  5- 
year  period. 
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National  Institute  of  Arthritis, 
Metabolism,  and  Digestive  Diseases 


MISSION: 


Conducts,  fosters,  and  supports  basic  and  clinical  re- 
search into  the  causes,  prevention,  diagnosis,  and  treat- 
ment of  the  various  arthritic,  rheumatic  and  collagen 
diseases,  and  of  the  broad  spectrum  of  metabolic  dis- 
eases, such  as  diabetes,  other  inborn  errors  of  metabol- 
ism, digestive  diseases,  orthopedics,  dermatology,  hem- 
atology, nutrition,  endocrine  disorders,  urology  and 
renal  disease,  mineral  metabolism,  and  subjects  related 
to  the  above. 

Conducts  basic  research  in  biochemistry;  nutrition; 
pathology;  histochemistry;  chemistry;  physical,  chem- 
ical and  molecular  biology;  pharmacology,  and 
toxicology. 

Administers  extramural  programs  of  relevant  re- 
search grants,  training  grants,  and  fellowships. 

Supports  applied  research  and  development  in  rele- 
vant fields  through  the  contract  mechanism;  particu- 
larly, conducts  intensive  research  and  development 
programs  through  the  use  of  contracts  toward  better 
understanding  of  digestive  diseases  such  as  gallbladder 
and  Crohn's  diseases,  and  toward  the  improvement  of 
artificial  kidneys  and  related  treatment  modalities  for 
the  maintenance  of  patients  with  chronic  kidney  failure. 

Conducts  collaborative  programs  and  studies  in  bi- 
ometry and  epidemiology. 

Collects,  prepares,  and  disseminates  information  on 
research  progress  and  on  diseases  and  programs  within 
its  general  area  of  interest,  to  interested  scientists  and, 
separately,  to  the  public  through  regularly  scheduled 
publications  and  through  the  utilization  of  public  com- 
munications media,  exhibits,  and  films  to  disseminate 
information  as  it  becomes  available. 

Encourages,  sponsors,  and  organizes  meetings,  con- 
ferences, and  symposia  on  subjects  within  its  area  of 
responsibility  in  order  to  facilitate  rapid  and  complete 
communication  of  scientific  information. 

IMPORTANT  EVENTS  IN  NIAMDD  HISTORY 

December  11, 1947 — The  immediate  forerunner  of  the 
NIAMD,  the  Experimental  Biology  and  Medicine 


Institute  was  established,  incorporating  some  of  the 
oldest  laboratory  groups  in  the  Public  Health  Service, 
such  as  the  Laboratories  of  Nutrition,  Chemistry,  and 
Pathology.  Dr.  W.  H.  Sebrell,  Jr.,  was  appointed 
Director. 

August  15,  1950 — In  response  to  the  urgent  need  for 
an  Institute  to  spearhead  the  research  effort  against 
arthritis  and  rheumatism,  President  Harry  S.  Tru- 
man signed  into  law  the  Omnibus  Medical  Research 
Act  authorizing  the  establishment  of  the  NIAMD 
in  PHS,  and  the  appointment  of  a  National  Ad- 
visory Arthritis  and  Metabolic  Diseases  Council. 
The  new  Institute  incorporated  the  laboratories  of 
the  Experimental  Biology  and  Medicine  Institute 
and  initiated  plans  for  an  expansion  to  include 
clinical  investigation  in  the  rheumatic  diseases,  dia- 
betes, and  a  number  of  metabolic,  endocrine  and 
gastrointestinal  diseases. 

November  15,  1950 — The  National  Advisory  Arthritis 
and  Metabolic  Diseases  Council  held  its  first  meet- 
ing and  recommended  approval  of  Institute's  first 
grants  in  support  of  research  in  its  broad  areas  of 
responsibility. 

November  22,  1950 — NIAMD  was  established  in  ac- 
cordance with  the  Omnibus  Medical  Research  Act 
by  Surgeon  General  Scheele. 

March  6, 1951— Dr.  Russell  M.  Wilder  was  appointed 
Director,  succeeding  Dr.  W.  H.  Sebrell,  who  was 
appointed  Director  of  the  National  Institutes  of 
Health  on  October  1,  1950. 

July  2,  1953— The  opening  of  the  Clinical  Center 
broadened  the  scope  of  NIAMD  intramural  activi- 
ties to  include  intensive  research  studies  of  patients. 

October  1,  1953— Dr.  Floyd  S.  Doft  was  appointed 
NIAMD  Director,  succeeding  Dr.  Wilder. 

November  19,  1953 — The  First  National  Conference 
on  Research  and  Education  in  the  Rheumatic  Dis- 
eases was  held  at  NIH  under  the  joint  sponsorship 
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of  NIAMD,  the  American  Rheumatism  Association, 
and  the  Arthritis  and  Rheumatism  Foundation. 

August  12,  1954— Dr.  DeWitt  Stetten,  Jr.,  was  ap- 
pointed Director  of  Intramural  Research,  to  guide 
the  Institute's  growing  programs  of  fundamental 
research  and  clinical  investigations. 

April  1955 — The  Extramural  Training  Program  was 
established.  Training  grants  in  its  first  year  of  op- 
eration totaled  $250,000. 

1958 — A  new  and  unique  approach  to  biological  re- 
search was  taken  with  the  establishment  within  the 
Institute  of  an  Office  of  Mathematical  Research. 
This  group  is  responsible  for  the  application  of  crea- 
tive mathematical  techniques  to  biological  problems. 

1959 — The  Institute  initiated  an  intramural  research 
program  in  gastroenterology.  This  new  program  com- 
plemented a  successful  intensification  of  efforts  in 
grant  support  of  laboratory  and  clinical  research  of 
gastrointestinal  disorders,  including  peptic  ulcer, 
ulcerative  colitis,  pancreatitis,  and  liver  disease. 

The  Institute  launched  an  intramural  program 
of  research  on  cystic  fibrosis  with  the  establishment 
of  a  special  unit,  the  Pediatric  Metabolism  Branch, 
to  study  the  problems  of  this  disorder. 

Dr.  Arthur  Romberg,  former  chief  of  the  Institute's 
Enzyme  and  Metabolism  Section,  won  the  Nobel 
Prize  for  synthesizing  nucleic  acid. 

1960 — Laboratory-equipped,  mobile  trailer  units  con- 
ducted epidemiological  population  study  of  osteo- 
arthritis and  rheumatoid  arthritis  among  the  Black- 
feet  and  Pima  Indians  in  Montana  and  Arizona, 
respectively.  This  study  led  to  the  Institute's  decision 
to  establish  permanent  facilities  in  Phoenix,  Ariz.,  for 
both  epidemiological  and  clinical  studies  in  South- 
western Indian  populations. 

1961 — With  the  establishment  of  a  Laboratory  of 
Molecular  Biology,  the  Institute  expanded  its  broad 
program  of  intramural  research  designed  to  explore 
biological  events  at  the  molecular  level. 

March  9,  1961 — The  Institute  formally  observed  its 
10th  anniversary  in  a  program,  "Report  to  the  Na- 
tion on  a  Decade  of  Progress  Against  Arthritis  and 
Metabolic  Diseases."  Legislators  and  scientists  joined 
to  mark  intramural  and  extramural  progress  in  the 


treatment  and  prophylaxis  of  the  diseases  within  the 
research  province  of  the  Institute. 

November  23,  1962— Dr.  G.  Donald  Whedon,  Assist- 
ant Director,  NIAMD,  and  Chief  of  the  Metabolic 
Diseases  Branch,  was  appointed  Director  to  succeed 
Dr.  Doft. 

December  13,  1962 — Dr.  Joseph  E.  Rail  was  appointed 
Director  of  Intramural  Research,  to  succeed  Dr. 
DeWitt  Stetten,  Jr.,  who  left  to  head  the  new 
Rutgers  University  Medical  School. 

1963— With  the  establishment  of  the  Laboratory  of 
Chemical  Biology,  the  Institute  expanded  its  pro- 
gram of  intramural  research  in  cellular  metabolism 
and  enzyme  chemistry,  with  emphasis  on  protein  bio- 
synthesis, designed  to  develop  a  better  understanding 
of  the  mechanisms  of  metabolic  disorders  which  re- 
sult from  abnormalities  in  the  synthesis  and  structure 
of  the  proteins  of  the  body. 

November  1964 — The  first  issue  of  a  journal  designed 
to  improve  communication  of  research  developments 
in  the  field  of  arthritis  and  rheumatic  diseases  was 
inaugurated  by  the  Institute.  The  monthly  publica- 
tion, Arthritis  and  Rheumatic  Diseases  Abstracts, 
contained  abstracts  of  current  world  literature  on 
arthritis  and  rheumatic  disease.  Although  discon- 
tinued in  1970  because  a  private  firm  began  publica- 
tion of  abstracted  arthritis  articles,  the  journal  led 
the  way  for  similar  Institute  publications  in  other 
fields  of  Institute  responsibility,  namely  Gastro- 
enterology Abstracts  and  Citations  (February  1966)  ; 
Kidney  Failure  and  Artificial  Kidney  Bibliography 
(April  1966)  ;  Diabetes  Literature  Index  (May 
1966)  ;  Endocrinology  Index  (October  1968)  and 
Dermatology  Index  (June  1972). 

November  6,  1964 — NIAMD  and  the  National  Heart 
Institute  held  the  First  National  Conference  on 
Hemodialysis  at  NIH. 

September  1965 — The  Southwestern  Field  Studies 
Section  was  established  in  Phoenix,  Ariz.,  and  is 
engaged  in  long-range  epidemiological  studies  of 
arthritis,  diabetes,  gallbladder  disease,  and  the  dis- 
orders prevalent  among  American  Indians  of  the 
Southwest.  The  following  year,  a  portable  clinical 
facility,  attached  to  the  Indian  Health  Service  Hos- 
pital on  the  Gila  River  Indian  Reservation  at  Saca- 
ton,  Ariz.,  was  formally  opened  to  facilitate  studies. 
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October  1966— The  first  research  and  development 
contracts  were  awarded  under  the  Institute's  Arti- 
ficial Kidney  Program  aimed  toward  developing 
simpler,  more  effective,  and  economical  artificial 
kidney  apparatus  and  methodologies. 

October  16,  1969— Nobel  Prize  was  awarded  to  Dr. 
Marshall  W.  Nirenberg  of  the  National  Heart  In- 
stitute who  had  reported  his  celebrated  partial  crack- 
ing of  the  genetic  code  while  an  NIAMD  scientist 
(1957-1962). 

November  1969 — Increasing  research  interest  in  gas- 
trointestinal disorders  lead  to  the  establishment  of 
the  Digestive  and  Hereditary  Diseases  Branch  within 
the  Institute's  intramural  program.  The  branch, 
superseding  the  former  Gastroenterology  Section, 
conducts  clinical  and  laboratory  investigations  on 
hereditary  metabolic  diseases  and  disorders  of  the 
esophagus,  stomach,  intestines,  pancreas  and  liver. 

November  1970— The  Institute  celebrated  its  20th  an- 
niversary with  a  science  writers'  seminar  and  a  ban- 
quet at  which  leaders  in  the  Department  of  Health, 
Education,  and  Welfare,  representatives  from  volun- 
tary health  agencies  and  professional  biomedical 
associations,  as  well  as  past  and  present  members  of 
the  Institute's  National  Advisory  Council,  heard  an 
address  by  Secretary  of  Defense  Melvin  R.  Laird, 
former  chairman  of  the  House  subcommittee  on 
HEW  appropriations. 

December  1970— NIAMD  activates  Phoenix  Clinical 
Research  Section  in  the  new  Phoenix  Indian  Medi- 
cal Center.  The  entire  fifth  floor  of  this  hospital  was 
designed  for  research  by  Institute  physicians  and 
scientists  and  contains  25  research  beds,  5  double- 
laboratories,  a  metabolic  kitchen,  and  associated 
patient-care  and  research  facilities. 

June  1972 — The  Institute  further  strengthened  intra- 
mural basic  research  through  establishment  of  the 
Laboratory  of  Chemical  Physics.  The  new  Labora- 
tory provides  for  a  better  alignment  of  functions 
and  is  responsible  for  studies  of  the  relationship 
between  structure  and  function  of  a  wide  range 
of  bio-medical  systems. 

September  1972 — The  Extramural  research,  training 
and  development  activities  of  the  Institute  began 
the  process  of  being  reorganized  into  four  categorical 
dusters  to  provide  each  new  program  activity  with 


considerable  autonomy  and  greater  freedom  to  re- 
spond to  its  particular  and  total  program  needs. 

Dr.  Robert  S.  Gordon,  Jr.,  Clinical  Director, 
NIAMDD,  was  named  one  of  four  winners  of  the 
Stouffer  Prize  for  1972.  He  was  cited  for  research 
on  free  fatty  acids  conducted  during  the  late  1950's 
while  on  the  staff  of  NHL 

October  1972 — Dr.  Christian  B.  Anfinsen,  chief  of  the 
Institute's  Laboratory  of  Chemical  Biology,  shared 
a  Nobel  Prize  with  two  other  American  scientists  for 
his  demonstration  of  one  of  the  most  important 
simplifying  concepts  of  molecular  biology,  that  the 
three  dimensional  conformation  of  a  native  protein 
is  determined  by  the  chemistry  of  its  amino  acid 
sequence.  Dr.  Anfinsen's  work,  principally  with  the 
enzyme  ribonuclease,  is  of  importance  in  understand- 
ing the  mechanisms  of  metabolic  disorders  which 
result  from  derangements  in  protein  structure  and 
synthesis.  A  significant  part  of  this  research  cited  by 
the  award  was  performed  while  with  NHL 

October  1,  1972— Dr.  Ronald  W.  Lamont-Havers, 
NIH  Associate  Director  for  Extramural  Research 
and  Training,  was  appointed  to  the  new  post  of 
Deputy  Director  of  NIAMDD.  The  establishment  of 
the  new  position  and  the  appointment  of  Dr.  La- 
mont-Havers was  a  move  to  strengthen  top  manage- 
ment of  the  Institute  which  has  been  given  a 
Congressional  mandate  to  expand  its  program  of 
research  in  the  many  diseases  for  which  it  is 
responsible. 

December  1972 — The  NIAMDD  awarded  research 
contracts  to  nine  medical  research  centers  for  an  in- 
depth  study  of  Crohn's  disease  (regional  enteritis), 
an  inflammatory  condition  of  the  small  intestine, 
with  the  aim  of  evaluating  the  therapeutic  and  pro- 
phylactic value  of  current  and  new  drug  treatments. 

June  1973 — The  Institute  awarded  a  5-year  contract  to 
Cedars-Sinai  Medical  Center  in  Los  Angeles  to  direct 
clinical  research  on  chemical  means  of  dissolving 
cholesterol  gallstones.  The  project,  designed  to  evalu- 
ate the  safety  and  efficacy  of  chenodeoxycholic  acid 
in  eliminating  cholesterol  gallstones,  involves  nine 
medical  centers  and  may  ultimately  cost  more  than 
$7  million.  This  is  the  largest  research  contract  ever 
awarded  by  NIAMDD. 

August  1973 — To  further  emphasize  digestive  disease 
research,  the  NIAMDD  reorganized  its  intramural 
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research  activities  on  digestive  disorders  into  a 
Digestive  Diseases  Branch  composed  of  four  sections : 
Gastroenterology,  Diseases  of  the  Liver,  Phoenix 
Clinical  Research  Section,  and  Physiology  and  Clini- 
cal Nutrition.  The  new  Branch  superseded  the 
former  Digestive  and  Hereditary  Diseases  Branch. 

January  1974 — A  "memorandum  of  understanding" 
was  signed  with  U.S.S.R.  Government  representa- 
tives to  establish  a  cooperative  arthritis  research  pro- 
gram. Three  major  problem  areas  in  the  field  of  the 
rheumatic  diseases  have  been  defined  for  investiga- 
tion: evaluation  of  therapeutic  treatment,  micro- 
biology and  immunology,  and  surgical  treatment. 
Among  the  projects  outlined  for  the  joint  research 
effort  are  the  development  of  uniform  criteria  for 
evaluating  several  drugs  in  the  treatment  of  systemic 
lupus  erythematosus  (SLE),  and  the  definition  of 
approaches  to  understanding  the  mechanism  of  ac- 
tion in  rheumatoid  arthritis. 

The  Institute  announces  plans  to  support  a  num- 
ber of  Diabetes-Endocrinology  Research  Centers  geo- 
graphically dispersed  throughout  the  United  States. 

April  1974 — An  initial  research  grant  is  awarded  by 
the  Institute  for  the  establishment  of  a  Peptic  Ulcer 
Center.  The  Center's  objective  is  to  lessen  the  toll 
that  peptic  ulcers  exact  in  deaths,  sickness  and  cost. 

June  1974 — NIAMDD  establishes  a  new  Diabetes 
Branch  within  its  intramural  program  as  a  result 
of  increasing  interest  in  diabetes  research.  The  new 
branch  is  responsible  for  conducting  clinical  and 
laboratory  research  on  diabetes  and  for  the  functions 
of  the  former  Diabetes  Section,  which  it  replaces. 

NIAMDD  LEGISLATIVE  CHRONOLOGY 

December  11,  1947— Under  section  202  of  P.L.  78-410 
the  Experimental  Biology  and  Medicine  Institute 
was  established,  with  Dr.  W.  H.  Sebrell,  Jr.,  as  Di- 
rector. 

August  15,  1950— Public  Law  81-629,  the  Omnibus 
Medical  Research  Act,  authorized  establishment  of 
NIAMD  to  ".  .  .  conduct  researches  relating  to  the 
cause,  prevention,  and  methods  of  diagnosis  and 
treatment  of  arthritis  and  rheumatism  and  other 
metabolic  diseases,  to  assist  and  foster  such  re- 
searches and  other  activities  by  public  and  private 
agencies,  and  promote  the  coordination  of  all  such 
researches,  and  to  provide  training  in  matters  re- 
lating to  such  diseases.  .  .  ."  Section  431  of  this 


Act  also  authorized  the  Surgeon  General  to  establish 
a  national  advisory  council  to  advise  him  with 
respect  to  activities  of  the  Institute. 

May  19,  1972— President  Nixon  signed  P.L.  92-305 
to  bring  renewed  emphasis  to  research  in  digestive 
diseases  by  changing  the  name  of  the  Institute  to  the 
National  Institute  of  Arthritis,  Metabolism,  and 
Digestive  Diseases  (NIAMDD)  and  by  designating 
a  Digestive  Diseases  Committee  within  the  Institute's 
National  Advisory  Council. 

July  23,  1974— Public  Law  93-354,  the  National  Dia- 
betes Mellitus  Research  and  Education  Act,  was 
signed  into  law.  The  National  Commission  on  Dia- 
betes, called  for  by  this  act  was  chartered  on  Sept. 
17,  1974;  members  will  be  appointed  by  the  HEW 
Secretary.  The  act  calls  for  centers  for  research  and 
training  in  diabetes  and  establishment  of  an  inter- 
governmental diabetes  coordinating  committee,  in- 
cluding NIAMDD  and  six  other  NIH  Institutes. 

BIOGRAPHICAL  SKETCHES  OF 
NIAMDD  DIRECTORS 

William  Henry  Sebrell,  Jr.,  M.D. 

Born  in  Portsmouth,  Va.,  in  1901,  Dr.  W.  H.  Sebrell 
received  his  M.D.  degree  from  the  University  of  Vir- 
ginia. He  began  his  research  career  under  Dr.  Joseph 
Goldberger,  famous  for  his  identification  of  pellagra 
as  a  nutritional  deficiency  disease. 

During  World  War  II,  Dr.  Sebrell  served  as  co- 
director  of  the  National  Nutrition  Program.  Among 
his  accomplishments  in  the  field  of  nutrition  are  recog- 
nition of  the  deficiency  disease  ariboflavinosis,  and 
the  discovery  that  cirrhosis  of  the  liver  in  rats  can  be 
treated  with  dietary  supplements.  He  also  studied 
relationships  between  pantothenic  acid  deficiency  and 
the  adrenal  glands  and  developed  methods  for  pro- 
ducing and  treating  anemias  in  experimental  animals. 

Dr.  Sebrell  served  a?  Director  of  the  Experimental 
Biology  and  Medicine  Institute  from  its  inception  until 
it  was  reorganized  August  15,  1950,  as  NIAMD. 
On  October  1,  1950,  he  was  named  Director  of  NIH, 
a  post  which  he  held  until  his  retirement  on  August  1, 
1955. 

Russell  M.  Wilder,  M.D.,  Ph.  D. 

Dr.  Wilder  was  bom  in  Cincinnati  in  1885  and 
graduated  in  1907  from  the  University  of  Chicago, 
where  he  received  his  Ph.  D.  degree  in  1912.  He  was 
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awarded  his  M.D.  degree  by  Rush  Medical  College, 
Chicago,  also  in  1912. 

Dr.  Wilder  became  a  member  of  the  Mayo  Clinic 
Staff  in  1919.  From  1929  to  1931  he  was  professor 
and  chairman  of  the  Department  of  Medicine  at  the 
University  of  Chicago,  after  which  he  returned  to  the 
Mayo  Clinic  and  Foundation  where  he  became  head 
of  the  Department  of  Medicine. 

On  March  6, 1951,  he  became  Director  of  NIAMD, 
but  resigned  because  of  ill  health  on  June  30,  1953. 

Internationally  known  for  nutrition  studies,  Dr. 
Wilder  contributed  greatly  to  knowledge  of  diabetes. 
He  identified  the  disease  entity  hypoglycemia,  and 
pioneered  new  methods  in  the  treatment  of  epilepsy. 
Among  his  most  widely  read  publications  are  A  Primer 
for  Diabetic  Patients  and  a  medical  textbook  on  dia- 
betes and  related  diseases. 

Floyd  S.  Doft,  Ph.  D. 

Born  May  19,  1900,  in  Griswold,  Iowa,  Dr.  Floyd 
S.  Doft  received  his  Ph.  D.  in  1926  from  Yale  Univer- 
sity and  has  been  honored  with  the  honorary  degree 
of  doctor  of  science  from  Simpson  College  in  India- 
nola,  Iowa,  where  he  received  his  undergraduate 
degree  in  1921. 

After  teaching  and  engaging  in  research  at  Yale, 
Harvard,  and  the  University  of  Rochester  School  of 
Medicine,  Dr.  Doft  joined  NIH  in  1937.  He  served 
as  Director  of  Laboratory  Research  of  the  early  Ex- 
perimental Biology  and  Medicine  Institute,  and  held 
the  office  of  Director  from  October  1,  1953,  until  his 
retirement  May  3,  1962. 

Dr.  Doft  has  contributed  importantly  to  the  under- 
standing of  dietary  deficiencies  causing  anemia  and 
cirrhosis  of  the  liver.  He  pioneered  in  the  study  of 
folic  acid,  pantothenic  acid,  and  B-complex  vitamins, 
and  developed  many  of  the  techniques  necessary  for 
germ-free  research. 

G.  Donald  Whedon,  M.D. 

Born  July  4,  1915,  in  Geneva,  N.Y.,  Dr.  Whedon 
received  his  A.B.  from  Hobart  College  in  1936  and 
his  M.D.  from  the  University  of  Rochester  School  of 
Medicine  in  1941.  He  interned  at  the  Mary  Imogene 
Bassett  Hospital,  Cooperstown,  N.Y.,  and  was  subse- 
quently associated  with  the  Strong  Memorial  Hospital 
in  Rochester.  Between  1944-52,  he  was  on  th'e  staffs 
of  the  Cornell  University  Medical  College  and  the 
New  York  Hospital. 


After  joining  NIAMD  in  1952  as  Chief  of  the  Meta- 
bolic Diseases  Branch,  a  post  he  retained  until  1964, 
Dr.  Whedon  was  named  Assistant  Director  of  the  In- 
stitute in  1956.  On  November  23,  1962,  Surgeon 
General  Luther  L.  Terry  appointed  Dr.  Whedon  to 
succeed  Dr.  Doft  as  Director. 

Dr.  Whedon  was  among  those  who  assisted  in  the 
initial  planning  of  program  and  research  facilities  for 
NIAMD's  clinical  investigations.  His  medical  re- 
search experience  and  interests  include  the  metabolic 
and  physiological  aspects  of  convalescence  and  immo- 
bilization, metabolism  and  respiratory  physiology  in 
paralytic  poliomyelitis,  disorders  of  mineral  metabo- 
lism, human  energy  metabolism,  and  space  medicine. 

Dr.  Whedon  is  the  author  of  numerous  publications 
and  a  member  of  several  medical  and  scientific  socie- 
ties, including  Association  of  American  Physicians,  the 
Endocrine  Society,  the  American  Physiological  Soci- 
ety and  the  American  Institute  of  Nutrition.  From 
1959  to  1964  he  served  on  the  Subcommittee  on  Cal- 
cium of  the  Committee  on  Dietary  Allowances,  Food 
and  Nutrition  Board,  National  Research  Council.  He 
was  formerly  a  member  of  the  editorial  board  of  the 
Journal  of  Clinical  Endocrinology  &  Metabolism,  is 
currently  a  member  of  the  editorial  board  of  Calcified. 
Tissue  Research  and  is  a  consultant  to  Space  Medicine 
Division,  Office  of  Manned  Space  Flight,  NASA. 

NIAMDD  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1954-74 


Fiscal 

Total  grants 

Direct 

Total 

year 

operations 

1954 

$3,621,000 

$3,  379,  000 

$7,  000,  000 

1955 

4,  390,  000 

3, 880, 000 

8, 270, 000 

1956 

5,  910, 000 

4,  930,  000 

10,  840, 000 

1957 

10,  290, 000 

5,  595,  000 

15,  885,  000 

1958 

13,  837,  000 

6,548,000 

20,  385, 000 

1959 

23,421,000 

7,  794,  000 

31,215,000 

1960 

38,  553, 000 

8,  309,  000 

46,  862, 000 

1961 

50, 882,  000 

10,318,000 

61,  200,  000 

1962 

69,  809,  000 

12,  022, 000 

81,831,000 

1963 

90,011,000 

13,  377,  000 

103,  388, 000 

1964 

99,  914, 000 

13,  765,  000 

113,679,000 

1965 

97,  905, 000 

15,  145, 000 

113,050,000 

1966 

.     104,  393,  000 

18, 810, 000 

123,  203,  000 

1967 

.     113,621,000 

22,  066, 000 

135,687,000 

1968 

.     116,160,000 

22,  738, 000 

138,898,000 

1969 

.     117,953,500 

25,  934, 500 

143, 888, 000 

1970 

.     118,959,000 

27, 660, 000 

146, 619, 000 

1971 

.      109,  670, 000 

28, 669, 000 

138,339,000 

1972 

.     122,  309, 000 

31,016,000 

153,  325, 000 

1973 

.     134,  522, 000 

32, 794,  000 

167,316,000 

1974 

125, 622, 000 

33, 825, 000 

159,447,000 
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NIAMDD  SPECIAL  PROGRAMS 
Digestive  Diseases  Program 

With  passage  of  legislation  in  May  1972  emphasiz- 
ing research  in  digestive  diseases  by  changing  the  name 
of  the  Institute  to  the  National  Institute  of  Arthritis, 
Metabolism,  and  Digestive  Diseases,  the  Institute  began 
three  important  projects  in  this  area.  In  December 
1972,  it  awarded  research  contracts  to  nine  medical 
research  centers  for  cooperative  study  of  Crohn's  dis- 
ease (regional  enteritis),  an  inflammatory  condition 
of  the  small  intestine,  aimed  at  evaluating  the  thera- 
peutic and  prophylactic  value  of  current  and  new  drug 
treatments. 

In  June  1973  the  Institute  awarded  a  5-year  contract 
the  Cedars-Sinai  Medical  Center  in  Los  Angeles  to  di- 
rect cooperative  clinical  research  on  chemical  means 
of  dissolving  cholesterol  gallstones.  The  project,  de- 
signed to  evaluate  the  safety  and  efficacy  of  chenode- 
oxycholic  acid  in  eliminating  cholesterol  gallstones, 
involves  nine  medical  centers  and  is  the  largest  re- 
search contract  ever  awarded  by  NIAMDD. 

Also  in  1973,  NIAMDD  contracted  for  a  compre- 
hensive task  force  of  experts  in  gastroenterology  to 
define  the  major  problems  and  needs  in  digestive  dis- 
eases research.  The  evaluating  body,  consisting  of  11 
work  groups,  will  recommend  priorities  as  well  as 
identify  untapped  areas  for  digestive  diseases  research. 

Intramural  research  in  digestive  diseases  was  also 
given  emphasis  by  reorganization  into  a  Digestive  Dis- 
eases Branch  with  four  sections. 

University  Group  Diabetes  Study 

Shortly  after  the  oral  antidiabetic  drugs  were  intro- 
duced in  the  late  1950's,  the  Institute  began  long-term 
investigations  of  their  efficacy.  Results  of  these  10-year- 
long  studies,  conducted  cooperatively  by  12  leading 
medical  centers  with  research  grant  support  from  the 
Institute,  have  thus  far  failed  to  produce  evidence  of 
efficacy  of  these  drugs  against  the  late,  varied  complica- 
tions of  diabetes  and  have  suggested  that  two  of  these 
agents  may  actually  shorten  the  life  span  of  patients 
with  adult-onset  diabetes. 

Pituitary  Gland  Project 

As  a  result  of  the  discovery  of  methods  for  isolating 
growth  hormone  from  human  pituitary  glands,  the  ex- 
perimental effectiveness  of  this  hormone  in  man  (in 
contrast  to  the  ineffectiveness  of  growth  hormone  from 
other  species),  and  the  lack  of  an  organized,  coor- 
dinated effort  to  prepare  pure  human  growth  hormone 


in  sufficient  quantity  for  research,  a  contract  was 
granted  in  1963  to  the  Johns  Hopkins  University  for 
the  founding  of  the  National  Pituitary  Agency.  The 
Agency's  mission  is  to  provide  materials,  facilities,  and 
services  for  the  establishment  and  maintenance  of  a 
pituitary  gland  storage  bank  and  to  facilitate  the  prep- 
aration of  growth  hormone  in  amounts  adequate  for 
basic  and  clinical  research.  A  new  contract  was 
awarded  in  1967  to  the  University  of  Maryland  School 
of  Medicine  and  has  been  renewed  each  year  to  con- 
tinue the  work  of  the  National  Pituitary  Agency.  The 
Agency  has  recently  begun  to  extend  its  efforts  to  the 
production  of  other  pituitary  hormones  having  trophic 
effects  on  many  other  endocrine  glands. 

Studies  on  American  Indians  in  the  Southwest 

In  September  1965  the  Clinical  Field  Studies  Unit 
was  established  and  headquartered  in  Phoenix,  Ariz. 
(This  unit  was  later  upgraded  with  section  status  and 
renamed  the  Southwestern  Field  Studies  Section. ) 

In  June  1966  a  new,  portable  clinical  facility  for 
long-range  clinical  and  epidemiological  studies  on 
arthritis,  diabetes,  and  diseases  of  the  gastrointestinal 
tract  was  formally  dedicated  at  Sacaton,  Ariz.,  on  the 
Gila  River  Indian  Reservation. 

Emphasizing  clinical  studies  of  gallbladder  and 
other  digestive  diseases,  as  well  as  of  diabetes  and  other 
metabolic  disorders,  is  a  patient-research-oriented 
Phoenix  Clinical  Research  Section  activated  in  De- 
cember 1970  at  the  new  Phoenix  Indian  Medical  Cen- 
ter. This  center  provides  an  entire  floor  of  specially  de- 
signed clinical  and  laboratory  facilities  for  studies  con- 
ducted with  the  cooperation  of  the  Indian  Health 
Service. 

Research  on  infant  diarrhea  among  Apache  Indians 
was  later  begun  to  standardize  control  and  treatment 
measures.  These  studies  indicate  the  usefulness  of  oral 
glucose  and  electrolyte  solutions  in  treating  the  symp- 
toms of  acute  infectious  diarrhea  and  have  contributed 
to  the  recent  reduction  in  infant  mortality  among  In- 
dians of  the  Southwest. 

Artificial  Kidney — Chronic  Uremia  Program 

In  1965,  the  Congress  appropriated  special  funds  to 
NIAMD  for  a  program  of  research  which  was  to  focus 
on  the  problems  of  chronic  uremia,  hemodialysis  and 
artificial  kidney  development  in  order  to  provide  for 
maximal  rehabilitation  and  productive  life  in  patients 
with  chronic  kidney  disease.  A  special  contract  pro- 
gram was  organized  which  supports  relevant  metabolic 
research,   clinical   studies   and   developmental   efforts 
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with  the  aim  of  advancing  the  state  of  the  art  in  the 
field  of  dialysis,  to  improve  its  methodology  and  hard- 
ware, and  to  make  artificial  kidney  treatment  more  ef- 
ficient and  more  economical. 

In  addition  to  more  immediately  practical  projects 
for  development  of  improved  cannulas,  plastic  surfaces, 
membranes  and  artificial  kidney  machine  design,  the 
program  supports  studies  of  dietary  means  of  improved 
medical  support  of  dialysis  patients  and  has  begun  to 
emphasize  studies  attempting  to  define  the  pathophysi- 
ology of  chronic  uremia  and  to  determine  its  biochem- 
ical basis. 
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National  Institute  of  Child  Health 
and  Human  Development 


MISSION: 

Supports,  fosters,  and  coordinates  research  and 
training  in  areas  relating  to  maternal  health,  child 
health,  and  human  development,  focusing  not  on  any 
one  disease  or  part  of  the  body  but  on  the  continuing 
process  of  growth  and  development,  biological  and 
behavioral,  from  reproduction  and  prenatal  develop- 
ment, through  infancy  and  childhood,  and  on  into 
maturation  and  aging. 

Provides  research  project  grants  to  public  and  pri- 
vate institutions  and  individuals  in  the  field  of  child 
health  and  human  development. 

Provides  training  grants  and  awards. 

Collects  and  disseminates  research  information 
related  to  its  area  of  interest. 

IMPORTANT  EVENTS  IN 
NICHD  HISTORY 

January  12,  1961 — -The  Report  of  the  Task  Force  on 
Health  and  Social  Security  called  for  the  establish- 
ment, by  administrative  action  of  the  Surgeon  Gen- 
eral, of  a  National  Institute  of  Child  Health  within 
NIH. 

January  30,  1961 — An  opinion  of  DHEW  General 
Counsel  stated  that  existing  legislation  (enacted  in 
1950)  limited  administrative  creation  of  new  insti- 
tutes to  those  focused  on  a  particular  disease  or 
groups  of  diseases,  and  that  new  legislation  would 
be  necessary  to  establish  the  Institute  called  for  in 
the  Task  Force  report. 

February  17,  1961 — A  Center  for  Research  in  Child 
Health  was  established  by  the  Surgeon  General  in 
the  Division  of  General  Medical  Sciences. 

October  17,  1962— Public  Law  87-838  authorized 
establishment  of  NICHD. 

November  1, 1962 — Dr.  Robert  A.  Aldrich  was  named 
Consultant  to  the  Center  for  Research  in  Child 


Health  and  Director-designate  of  the  proposed  new 
Institute. 

January  30,  1963 — Secretary  of  Health,  Education, 
and  Welfare  Anthony  J.  Celebrezze  approved  estab- 
lishment of  NICHD  with  provisions  that  the  Center 
for  Research  in  Child  Health  and  the  Center  for 
Research  in  Aging  (established  in  1956)  be  trans- 
ferred from  the  Division  of  General  Medical  Sci- 
ences as  integral  parts  of  the  new  Institute. 

May  14,  1963 — Members  of  the  National  Advisory 
Child  Health  and  Human  Development  Council 
were  appointed  by  the  Surgeon  General. 

November  14, 1963 — The  first  meeting  of  the  National 
Advisory  Child  Health  and  Human  Development 
Council  was  held  November  14—16. 

July  8,  1965 — Dr.  Donald  Harting  became  second 
Director  of  NICHD. 

December  2,  1965 — Major  reorganization  of  NICHD 
approved  by  the  Surgeon  General.  The  new  organi- 
zation placed  emphasis  on  four  scientific  program 
areas:  Reproduction,  Growth  and  Development, 
Aging,  and  Mental  Retardation.  At  the  same  time, 
significant  additions  were  made  to  the  intramural 
program  by  transfer  to  NICHD  of  the  National 
Heart  Institute's  Gerontology  Branch  in  Baltimore 
and  the  najor  part  of  the  National  Cancer  Institute's 
Endocrinology  Branch  located  in  the  Clinical 
Center. 

October  9,  1966— Dr.  Gerald  D.  LaVeck  became  third 
NICHD  Director. 

April  18,  1967— Reorganization  of  NICHD  approved 
by  the  Surgeon  General.  The  new  organization  em- 
phasizes the  Institute's  rapidly  expanding  intramural 
research  programs  by  separating  responsibility  for 
intramural  and  extramural  research  and  creating 
seven    intramural    laboratories:     Gerontology    Re- 
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search  Center  (Baltimore) ;  Developmental  Biology 
Branch:  Social  and  Behavioral  Sciences  Branch; 
Reproduction  Research  Branch;  Laboratory  of 
Biomedical  Sciences;  Behavioral  Biology  Branch, 
and  Children's  Diagnostic  and  Study  Branch.  The 
reorganization  also  brings  the  administrative  struc- 
ture of  NICHD  into  line  with  that  of  the  other 
Institutes. 

June  15,  1968 — Official  opening  of  the  $7.5  million, 
four-story  Gerontology  Research  Center  building 
located  at  and  operated  in  cooperation  with  the 
Baltimore  City  Hospitals,  Baltimore,  Md. 

August  9,  1968— The  Center  for  Population  Research 
was  established  by  the  DHEW  Secretary  within 
NICHD.  The  Center  is  responsible  for  a  contract 
and  grant  program  in  population  and  reproduction 
research  and  has  been  designated  by  the  President 
as  the  focal  agency  for  population  research  and 
training  throughout  the  Federal  Government. 

September  1,  1974 — Dr.  Norman  Kretchmer  became 
fourth  NICHD  Director. 

NICHD  LEGISLATIVE  CHRONOLOGY 

October  17,  1962— Public  Law  87-838  authorized  the 
Surgeon  General,  with  approval  of  the  Secretary, 
"to  establish  in  the  Public  Health  Service  an  in- 
stitute for  the  conduct  and  support  of  research  and 
training  relating  to  maternal  health,  child  health, 
and  human  development.  .  .  ." 

October  31,  1963— Public  Law  88-164  provided  as- 
sistance in  combating  mental  retardation  through 
grants  to  assist  in  meeting  the  construction  costs  of 
research  centers  on  mental  retardation  and  related 
aspects  of  human  development;  to  aid  in  the  con- 
struction of  facilities  for  the  retarded  and  for  other 
purposes.  (The  Mental  Retardation  Branch  of 
NICHD  is  responsible  for  program  consultation  re- 
lating to  the  mental  retardation  centers,  and  utilizes 
present  research  grant  authority  to  support  projects 
in  these  centers. 

December  24,  1970— Public  Law  91-572  added  a  new 
Title  X  to  the  Public  Health  Service  Act  and  author- 
ized the  promotion  of  research  and  research  train- 
ing, via  grants  and  contracts,  in  the  biomedical,  con- 
traceptive development,  behavioral  and  program  im- 
plementation fields  related  to  family  planning  and 
population.   This  authority  was  delegated  by  the 


HEW  Secretary  to  NICHD  and  is  administered  by 
the  Center  for  Population  Research. 

April  22, 1974— Public  Law  93-270  directed  the  HEW 
Secretary,  through  NICHD,  to  cany  out  specific  and 
general  research  on  Sudden  Infant  Death  Syndrome 
and  to  report  thereon  to  the  Congress. 

BIOGRAPHICAL  SKETCHES  OF 
NICHD  DIRECTORS 

Robert  A.  Aldrich,  M.D. 

Dr.  Robert  A.  Aldrich  became  the  first  Director  of 
NICHD  on  March  1,  1963,  and  served  until  October 
of  the  following  year,  when  he  returned  to  his  aca- 
demic post  at  the  University  of  Washington.  Born 
December  13,  1917,  in  Evanston,  111.,  he  received  his 
undergraduate  education  at  Amherst  College,  earning 
the  B.A.  degree  (cum  laude)  in  1939.  He  received  his 
M.D.  from  Northwestern  University  in  1944. 

From  1944  to  1946  he  served  in  the  Navy  Medical 
Corps.  Prior  to  becoming  NICHD  Director,  he  was 
professor  and  chairman,  Department  of  Pediatrics, 
University  of  Washington  School  of  Medicine,  from 
1956  to  1963.  Dr.  Aldrich  is  certified  by  the  National 
Board  of  Medical  Examiners,  American  Board  of 
Pediatrics,  and  the  Oregon  Basic  Science  Examining 
Board.  He  is  a  Diplomate  of  the  American  Board  of 
Pediatrics,  and  a  member  of  the  American  Medical 
Association,  Endocrine  Society,  American  Pediatrics 
Society,  Society  for  Pediatric  Research,  and  American 
Association  for  the  Advancement  of  Science. 

Donald  Harting,  M.D. 

Dr.  Donald  Harting  was  appointed  Director  of 
NICHD  July  8,  1965.  Previously,  he  served  as  NICHD 
Acting  Director  (1964-65),  and  as  Assistant  Director 
of  the  Institute  from  its  establishment  in  January  1963. 

Commissioned  in  PHS  in  1947,  Dr.  Harting  retired 
from  the  Service  in  1966  to  become  Director  of  the 
American  Public  Health  Association's  Ford  Founda- 
tion-supported Family  Planning  Project. 

Born  in  1922  in  Wilmington,  Del.,  Dr.  Harting 
earned  his  B.  S.  degree  from  Harvard  College  in  1943, 
his  M.D.  degree  from  Harvard  Medical  School  in  1946 
and  his  M.P.H.  degree  from  Johns  Hopkins  School  of 
Public  Health  in  1950. 

Dr.  Harting  is  a  member  of  the  PHS  Commissioned 
Officers'  Association,  the  National  Committee  for  Chil- 
dren and  Youth,  the  American  Medical  Association, 
and  the  American  Association  on  Mental  Deficiency. 
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Gerald  D.  LaVeck,  M.D. 

Dr.  Gerald  D.  LaVeck  was  appointed  NICHD  Di- 
rector October  9,  1966.  Before  that  he  served  as  Direc- 
tor of  the  Institute's  Mental  Retardation  Program 
(1963-66).  In  May  1966  he  was  appointed  Acting 
Scientific  Director  and  continued  to  serve  in  that  ca- 
pacity until  January  1967. 

Before  corning  to  NIH,  he  headed  the  Crippled  Chil- 
dren's Service,  Washington  State  Department  of 
Health  ( 1962-63) ,  was  Clinical  Director  of  the  Rainier 
School,  Buckley,  Wash.  (1958-62),  and  was  a  Clini- 
cal Assistant  and  then  Associate  Professor  of  Pediatrics, 
University  of  Washington  School  of  Medicine,  Seattle 
(1960-63).  He  is  currently  Clinical  Professor  of  Pe- 
diatrics at  Georgetown  University  School  of  Medicine, 
Washington,  D.C. 

Born  April  19,  1927,  in  Seattle,  Dr.  LaVeck  earned 
his  B.S.  degree  from  the  University  of  Washington  in 
1948  and  his  M.D.  degree  from  the  same  University's 
School  of  Medicine  in  1951.  In  April  1966,  he  received 
the  DHEW  Superior  Service  Award. 

Dr.  LaVeck  is  a  Diplomate  of  the  American  Board 
of  Pediatrics,  and  a  Fellow  of  the  American  Academy 
of  Pediatrics,  the  American  Public  Health  Association, 
and  the  American  Association  on  Mental  Deficiency. 
He  is  also  a  member  of  the  American  Association  for 
the  Advancement  of  Science,  and  the  Washington 
State  Medical  Association. 

Dr.  LaVeck  resigned  on  Sept.  1,  1973  to  return  to 
the  University  of  Washington.  He  is  presently  a  pro- 
fessor of  pediatrics  and  Director  of  the  Clinical  Train- 
ing Unit  of  the  Child  Development  and  Mental  Re- 
tardation Center  of  the  University. 

Gilbert  L.  Woodside,  Ph.  D.,   (Acting) 

Dr.  Gilbert  L.  Woodside  became  Acting  NICHD 
Director  upon  Dr.  LaVeck's  resignation.  Dr.  Woodside 
was  born  in  Curwensville,  Pa.,  and  received  his  grad- 
uate education  at  Harvard  University.  He  was  granted 
a  Ph.  D.  in  biology  in  1936.  Following  this  he  joined 
the  faculty  of  the  University  of  Massachusetts  where  he 
served  as  Professor  of  Biology,  Head  of  the  Depart- 
ment of  Zoology,  Dean  of  the  Graduate  School,  and, 
finally  Provost.  He  came  to  the  NICHD  in  1964,  and 
since  1967  has  been  Associate  Director  for  Extramural 
Programs. 

He  is  a  member  of  many  professional  organizations, 
among  them,  Phi  Beta  Kappa,  Sigma  Xi,  and  the 
American  Institute  of  Biological  Scientists.  He  is  pres- 
ently serving  as  Acting  Deputy  Director  of  the  In- 
stitute. 


Norman  Kretchmer,  M.D.,  Ph.  D. 

Dr.  Norman  Kretchmer  was  appointed  NICHD 
Director  Sept.  1,  1974.  Prior  to  this  he  was  Harold  K. 
Faber  Professor  of  Pediatrics  at  Stanford  University, 
where  he  served  in  varying  positions  on  the  University 
and  Hospital  staffs  since  1959. 

Dr.  Kretchmer  was  bom  in  New  York  City,  Jan.  20, 
1923.  He  received  his  Ph.  D.  from  the  University  of 
Minnesota  in  1947  and  his  M.D.  from  State  Uni- 
versity of  New  York  College  of  Medicine  in  1952. 
His  research  interests  are  in  developmental  biochemis- 
try and  perinatal  biology  especially  as  they  relate 
to  nutrition  and  the  ability  of  the  individual  to  adapt 
to  his  environment.  He  has  served  as  a  consultant  to 
NIH  and  many  other  advisory  bodies,  both  Govern- 
ment and  private.  He  is  currently  advisor  to  the  World 
Health  Organization  and  on  the  board  of  the  USA- 
Israel  Science  Foundation.  His  international  activities 
have  also  included  memberships  on  editorial  boards 
of  foreign  journals,  foreign  professional  societies  and 
a  visiting  professorship  at  the  University  of  Lagos.  He 
is  a  Fellow  in  the  American  Academy  of  Pediatrics 
and  the  American  Association  for  the  Advancement 
of  Science,  and  a  member  of  the  International  Organi- 
zation for  the  Study  of  Human  Development.  Among 
professional  awards  and  fellowships  he  has  received 
are  the  Borden  Award  from  the  American  Academy 
of  Pediatrics  (1969)  and  the  Guggenheim  Fellowship 
in  Human  Development  (1973-74). 

NICHD  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1964-74 


Fiscal 

Total  grants 

Direct 

Total 

year 

operations 

1964 

.     $32,  800,  000 

$1,  200,  000 

$34,  000,  000 

1965 

38,  906,  000 

3,  790,  000 

42,  69  i,  000 

1966 

49,  725,  000 

5,  299,  000 

55,  024,  000 

1967 

55,710,000 

9,212.000 

64,  922,  000 

1968 

56,  795,  000 

11,826,000 

68,621,000 

1969 

57,  363,  500 

15,763,000 

73,  126,500 

1970 

59,135,000 

18,  057,  000 

77.  192,000 

1971 

64,151,000 

30,  609,  000 

94,  760,  000 

1972 

78,  356,  000 

38,  477,  000 

116,833,000 

1973 

89,114,000 

41,  315,000 

1 30,  429,  000 

1974 

87,  955,  000 

42,  309,  000 

1 30,  254,  000 

MAJOR  INTRAMURAL  RESEARCH  AREAS 

The  Behavioral  Biology  Branch  conducts  studies  of 
in  vitro  neuronal  systems  aimed  at  elucidating  cellular 
and  molecular  mechanisms  which  determine  nervous 
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system  functions.  Research  with  primates  seeks  to  relate 
brain  function  to  behavioral  states  in  order  to  under- 
stand neuronal  function  in  this  more  complex  func- 
tional context 

The  Laboratory  of  Molecular  Genetics  is  concerned 
with  the  transfer  and  expression  of  genetic  informa- 
tion. A  wide  variety  of  regulated  biologic  systems  are 
under  investigation,  including  models  chosen  from  the 
areas  of  developmental  biology,  virology,  cellular  im- 
munology, bacterial  physiology  and  bacteriophage 
genetics.  Particular  attention  is  being  given  at  present 
to  molecular  aspects  of  the  hematopoietic  system,  de- 
velopment of  immunocompetency  in  cultured  cells, 
differentiation  of  the  embryonic  chick  lens,  the  fer- 
tilized sea  urchin  egg  and  to  aspects  of  expression  of 
the  SV40  and  adenovirus  genomes.  In  addition,  studies 
in  prokaryocytes  are  concerned  with  the  mechanism 
and  control  of  protein  and  RNA  synthesis  and  with 
the  replication  and  recombination  of  the  bateriophage 
lambda. 

The  Laboratory  of  Biomedical  Sciences  conducts 
basic  research  in  developmental  enzymology,  inter- 
mediary metabolism,  physiological  controls,  and  devel- 
opmental pharmacology.  The  objective  of  these 
investigations  is  the  elucidation  of  the  molecular  basis 
for  selected  types  of  mental  and  physical  developmental 
pathology. 

The  Pregnancy  Research  Branch  investigates  nor- 
mal and  abnormal  events  associated  with  gestation  and 
delivery.  Special  emphasis  is  directed  to  the  study 
of  the  problems  of  growth  and  development  of  the 
fetus,  placental  function,  amniotic  fluid  kinetics,  and 
maternal  physiologic  and  pathophysiologic  endocrine 
responses  to  pregnancy. 

The  Reproduction  Research  Branch  is  concerned 
with  research  at  the  clinical  level  of  disorders  of  the 
endocrine  system  and  of  male  and  female  reproduc- 
tion; at  the  laboratory  level  it  encompasses  biology  of 
the  reproductive  process  and  the  biochemistry  and 
physiology  of  the  steroid  and  protein  hormones. 

The  Social  and  Behavioral  Sciences  Branch  engages 
in  research  on  cognitive,  social  and  motivational  de- 
velopment. Current  research  centers  around  early  envi- 
ronmental influences  on  development  and  the  complex 
transactions  between  organismic  characteristics,  i.e., 
infant  temperament,  and  environmental  qualities.  In 
progress  are  studies  aimed  at  more  precise  differentia- 
tion of  the  early  social  and  inanimate  environment; 
studies  of  reciprocal  interactions  between  mothers  and 
infants,  focusing  on  the  ways  in  which  infant  charac- 
teristics influence  maternal  behavior;  and  studies  de- 


signed to  clarify  factors  associated  with  the  emergence 
of  the  infant-mother  aff ectional  bond. 

The  Developmental  Immunology  Branch  has  as  its 
objective  to  characterize  the  acquisition  of  immune 
mechanisms  to  infectious  disease  in  the  human  new- 
born. The  current  research  program  includes  the  iden- 
tification of  the  antigenic  source  for  the  widespread 
adult  immunity  to  Haemophilus  influenzae  type  b  dis- 
eases, a  search  for  identical  or  cross  reacting  antigens 
to  the  capsular  polysaccharide  of  H.  influenzae  type  b, 
a  serologic  and  chemical  characterization  of  these 
related  structures,  and  an  evaluation  of  their  immuno- 
genicity.  In  addition,  the  purified  H.  influenzae  type  b 
capsular  polysaccharide  is  under  study  at  Mecklenburg 
County,  N.C.,  to  evaluate  its  immunogenicity,  protec- 
tive activity  against  disease,  and  its  safety  in  infants. 

The  Gerontology  Research  Center  conducts  research 
to  obtain  fundamental  knowledge  of  the  aging  process 
and  serves  as  a  center  for  national  and  regional  re- 
search by  Federal  and  non-Federal  investigators  work- 
ing on  problems  of  aging.  Special  emphasis  is  given  to 
analyses  of  changes  in  physiological,  biochemical,  and 
psychological  capabilities  of  the  aging  individual,  both 
man  and  animal,  and  determining  methods  for  pre- 
venting or  compensating  for  loss  of  functions.  Programs 
are  conducted  in  four  branches. 

The  Clinical  Physiology  Branch  conducts  studies  in 
adult  human  biology.  A  long-term  multidisciplinary 
longitudinal  study  of  aging  is  in  progress  and  includes: 
cardiac,  renal  and  pulmonary  function ;  body  composi- 
tion; exercise  physiology;  carbohydrate  and  lipid 
metabolism ;  drug  pharmacokinetics ;  nutrition  and  en- 
docrine factors,  and  behavioral  and  social  variables. 
Additional  programs  include  studies  of  adenylate  cy- 
clase in  rat  tissues,  the  chemistry  of  renin,  and  the  bio- 
physical and  biochemical  characteristics  of  rat  trabecu- 
le carneae. 

The  Laboratory  of  Behavioral  Sciences  is  concerned 
with  the  effect  of  aging  on  a  variety  of  behavioral 
performances  such  as  learning,  memory,  cognition,  in- 
telligence in  man  and  lower  animals,  and  the  ap- 
praisal of  personality  as  influenced  by  age.  Additional 
programs  include  studies  in  behavioral  genetics,  human 
problems  solving  and  operant  conditioning  of  cardio- 
vascular and  gastrointestinal  function. 

The  Laboratory  of  Cellular  and  Comparative  Phys- 
iology conducts  studies  on  the  nature  of  age-associated, 
morphologic  and  functional  changes  of  mitotic  and 
postmitotic  cells  of  various  species,  including  man. 
Emphasis  is  placed  on  in  vitro  and  in  vivo  culture 
methods  for  the  study  of  immunologic,  genetic,  and 
membrane  changes  of  normal  as  well  as  abnormal 
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cells  and  tissues.  Additional  studies  include  those  on 
the  relationship  between  life  span,  as  affected  by  nutri- 
tion, and  enzymatic  activities  of  tissues  of  various 
animals. 

The  Laboratory  of  Molecular  Aging  investigates 
mechanisms  of  the  control  of  metabolism  and  of  the 
expression  of  genetic  information.  Research  on  meta- 
bolic processes  is  directed  toward  membrane  biology. 
The  problem  and  questions  studied  relate  to :  ( 1 )  the 
molecular  organization  of  the  membrane ;  ( 2 )  the  role 
of  the  membrane  in  vectorial  transport  of  small 
molecular  species  and  proton-motive  force;  (3)  the 
membranal  reception  of  hormonal  stimuli  and  the 
transduction  and  propagation  of  these  stimuli;  (4)  the 
catalytic  and  integrative  function  of  membranes;  (5) 
the  turnover  of  membranes,  and  (6)  the  failure  to 
maintain  membrane  structure,  leading  to  cell  death. 
The  work  on  the  propagation  of  genetic  information  is 
directed  toward  the  interaction  of  metal  ions  with 
nucleic  acids  and  proteins  with  the  object  of  under- 
standing these  interactions  in  terms  of  biological 
function  and  particularly  in  the  replication  of  DNA, 
transcription  of  RNA,  and  the  synthesis  of  proteins. 


biological,  behavioral  and  social  processes  that  account 
for  the  lessening  of  vigor  and  fitness  experienced  with 
advancing  years,  emphasizing  the  changes  that  occur 
between  maturity  and  death. 

Mental  Retardation  is  concerned  with  the  etiology, 
pathogenesis,  epidemiology,  diagnosis,  treatment,  and 
prevention  of  retardation  from  the  biomedical,  be- 
havioral, and  social  points  of  view. 


MAJOR  EXTRAMURAL  RESEARCH  AREAS 

The  Center  for  Population  Research  supports  re- 
search and  research  training  on  reproductive  processes 
in  man  and  animals,  including  endocrinology,  repro- 
ductive biology,  behavior,  demography  and  fertility  reg- 
ulation. Special  emphasis  is  placed  on  contraceptive 
development,  and  immediate  and  long-term  effects  of 
newer  contraceptive  agents.  Also  emphasized  is  how 
excessive  population  growth  and  uneven  distribution 
affect  the  health  and  well-being  of  the  populations  in- 
volved ;  characteristics  of  populations  and  their  growth 
rates;  responses  to  population  pressures,  and  studies  of 
how  individuals,  economic  and  political  institutions 
react  to  population  dynamics. 

Perinatal  Biology  and  Infant  Mortality  is  concerned 
with  the  various  aspects  of  pregnancy  and  maternal 
health,  developmental  biology,  fetal  growth  and  infant 
well-being,  and  disorders  of  infancy  as  they  relate  to  the 
problems  of  perinatal  and  infant  survival. 

Growth  and  Development  is  concerned  with  the  fac- 
tors which  shape  individual  development  from  birth 
to  adulthood,  and  the  processes  through  which  an  in- 
dividual interacts  with  his  social  and  physical  environ- 
ment to  achieve  maturity  with  a  unique  set  of  physical 
and  behavioral  characteristics. 

Adult  Development  and  Aging  is  interested  in  the 
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National  Institute  of  Dental  Research 


MISSION: 

Conducts,  fosters,  and  coordinates  research  into  the 
causes,  prevention,  diagnosis  and  treatment  of  oral 
and  dental  diseases  and  conditions. 

Conducts  and  supports  basic  research  in  biochemis- 
try, microbiology,  immunology,  physiology,  anatomy, 
histology,  cell  and  molecular  biology,  genetics,  pathol- 
ogy, bioengineering,  and  the  social  and  behavioral  sci- 
ences. Also  conducts  and  supports  extensive  clinical, 
epidemiological  and  applied  studies  relevant  to  its 
categorical  mission. 

Cooperates  and  collaborates  with  numerous  Federal 
and  nonfederal  groups  engaged  in  basic,  clinical,  epi- 
demiological and  applied  research  pertinent  to  dental 
problems. 

Supports  applied  research  and  development  in  rele- 
vant fields  through  the  Contract  tngrhanimn 

Provides  grants-in-aid  to  universities,  hospitals,  other 
public  or  private  nonprofit  institutions,  and  to  individ- 
uals for  research  training  fellowships  and  career 
development  awards. 

Provides  consultation,  necessary  dental  examina- 
tions, and  treatment  to  research  patients  of  other  NIH 
Institutes  having  clinical  care  responsibilities. 

Participates  in  the  NIH  graduate  program  which 
lists  approximately  100  courses  ranging  from  cultural 
anthropology  to  chemical  quantum  mechanics.  Pro- 
vides unique  training  opportunities  and  research  ex- 
perience for  a  limited  number  of  clinical  associates, 
research  associates,  and  visiting  scientists  in  a  broad 
spectrum  of  scientific  disciplines.  Sponsors  numerous 
seminars  for  associates  and  staff. 

Conducts  a  comprehensive  program  of  information 
on  research   progress   for   scientists  and   the  public 


through  regularly  scheduled  publications  and  through 
public  communications  media,  exhibits,  and  films. 

Maintains  a  continuous  and  frequent  interchange 
of  information  among  the  various  scientific  disciplines 
engaged  in  dental  research  through  conferences,  sym- 
posia, and  publication  of  proceedings. 

IMPORTANT  EVENTS  IN  NIDR 
HISTORY 

1931— PHS  created  a  Dental  Hygiene  Unit  at  NIH 
and  designated  Dr.  H.  Trendley  Dean  as  the  first 
dental  research  worker.  His  primary  function  was 
to  apply  principles  of  epidemiology  to  a  series  of 
community  studies  on  the  oral  disease  known  as 
mottled  enamel.  His  research  on  fluoride  showed 
not  only  its  relation  to  mottled  enamel,  but  also  its 
influence  on  tooth  decay. 

1945 — Following  fluoridation  of  the  water  supply  in 
Grand  Rapids,  Michigan,  annual  examinations  of 
children  were  begun  to  study  the  effects  of  fluoride 
on  the  development  of  dental  caries. 

194&— On  June  24,  P.L.  755,  the  National  Dental 
Research  Act,  created  NIDR  and  the  National  Ad- 
visory Dental  Research  Council.  On  September  16, 
the  Institute  was  established  and  Dr.  H.  Trendley 
Dean  was  appointed  Director. 

1949 — The  first  meeting  of  the  National  Advisory 
Dental  Research  Council  was  held  on  January  10. 
The  Institute-supported  grants  program  was  initi- 
ated, and  the  first  grants  and  fellowships  were 
awarded. 

1953 — Dr.  Francis  A.  Arnold,  Jr.,  was  appointed 
NIDR  Director  in  April,  succeeding  Dr.  Dean  who 
retired  from  PHS. 
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1954— Results  of  the  first  10  years  of  the  Grand  Rapids 
study  firmly  established  water  fluoridation  as  a  safe, 
effective,  and  economical  procedure  for  the  control 
of  dental  caries. 

On  October  30  the  first  meeting  of  the  Board  of 
Scientific  Counselors  was  held.  This  Board  was 
established  to  provide  advice  to  NIDR  on  matters 
of  general  policy,  particularly  from  a  long-range 
viewpoint,  as  they  relate  to  the  intramural  program. 

1958 — A  program  of  training  grants  was  established  to 
provide  graduate  research  training  in  disciplines 
fundamental  to  dental  research. 
President  Eisenhower  signed  the  appropriations  bill 
which  included  provisions  to  finance  the  construc- 
tion of  a  building  for  the  Dental  Institute. 

1960 — On  September  21  the  cornerstone  was  laid  for 
the  Dental  Institute  Building  (Building  30)  at  NIH. 

1961— On  May  26,  DHEW  Secretary  Abraham  A. 
Ribicoff  dedicated  the  new  building  for  NIDR. 

1962 — The  first  research  grant  for  a  multidisciplinary 
study  of  cleft  palate  was  awarded  to  the  University 
of  Pittsburgh  Health  Center. 

1963 — Fifteen  years  of  scientific  accomplishment  by 
NIDR  were  cited  by  scientists,  administrators  and 
health  educators  June  14  in  a  special  observance  of 
this  anniversary. 

1966 — Dr.  Seymour  J.  Kreshover  was  appointed 
NIDR  Director  in  March  succeeding  Dr.  Arnold, 
who  was  appointed  Chief  Dental  Officer,  PHS. 

A  major  reorganization  of  the  Institute's  extramural 
programs  was  implemented  to  more  adequately  plan 
and  support  research  and  training  programs  designed 
to  attack  the  major  dental  diseases  and  disorders — 
dental  caries,  periodontal  disease,  oral-facial  anoma- 
lies, and  biomaterials. 

1967 — An  NIDR  program  of  grants  support  was  initi- 
ated for  the  development  of  several  dental  research 
institutes/centers  in  university  environments.  This 
program  was  designed  to  utilize  all  of  the  appro- 
priate resources  of  the  parent  universities  to  create 
ideal  research  and  training  environments,  fostering 
interdisciplinary  approaches  to  the  complex  prob- 
lems of  oral  diseases  and  disorders. 

1971 — The  National  Caries  Program  was  launched 
utilizing  funds  specifically  earmarked  to  accelerate 


development  of  preventive  methods  to  reduce  tooth 
decay. 

1973 — The  Laboratory  of  Oral  Medicine  was  estab- 
lished to  conduct  both  clinical  and  laboratory  re- 
search on  the  cause,  prevention,  and  treatment  of 
diseases  of  the  soft  tissue  of  the  oral  cavity. 

On  June  28-29,  a  Scientific  Conference  commem- 
orating the  Silver  Anniversary  of  the  National  In- 
stitute of  Dental  Research  was  convened  in  Wash- 
ington, D.C. 
1974— With  the  establishment  of  the  Laboratory  of 
Developmental  Biology  and  Anomalies,  the  Institute 
strengthened  its  program  of  intramural  research  in 
connective  tissues,  craniofacial  anomalies,  and 
genetics. 

To  emphasize  anesthesia-analgesia  dental  problems, 
the  NIDR  reorganized  its  intramural  program  to 
form  a  Neurobiology  and  Anesthesiology  Branch 
composed  of  the  Neural  Mechanism  Section  and  the 
Anesthesiology  Section.  The  branch  collaborates 
closely  with  the  extramural  programs  concerned  with 
pain  control  and  behavioral  studies. 

NIDR  LEGISLATIVE  CHRONOLOGY 

June  24,  1948— Public  Law  755  established  NIDR 
to  conduct,  support,  and  foster  research  investiga- 
tions on  the  causes,  treatment,  and  prevention  of  den- 
tal diseases  and  conditions. 

August  1,  1958— The  President  signed  a  DHEW  ap- 
propriation bill  which  included  provisions  to  finance 
construction  of  laboratory  facilities  to  house  NIDR. 

BIOGRAPHICAL  SKETCHES  OF 
NIDR  DIRECTORS 

H.  Trendley  Dean,  D.D.S. 

Dr.  H.  Trendley  Dean  was  born  in  East  St.  Louis, 
111.,  on  August  25,  1893.  He  received  his  D.D.S.  de- 
gree in  St.  Louis  in  1916. 

A  pioneer  in  dental  research,  Dr.  Dean  was  inter- 
nationally known  as  an  authority  on  the  relation  of 
fluorides  to  dental  health.  He  developed  a  method  for 
quantitatively  measuring  dental  fluorosis  and  demon- 
strated a  significant  difference  in  dental  decay  in 
fluoride  and  nonfluoride  areas. 

Dr.  Dean  became  an  Acting  Assistant  Dental  Sur- 
geon in  PHS  in  1921,  and  held  various  posts  until 
September   17,   1948,  when  he  became  Director  of 
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NIDR,  a  post  which  he  held  until  March  31, 1953. 

During  this  time,  Dr.  Dean  received  the  Gorgas 
Award  of  the  Association  of  Military  Surgeons,  the 
John  M.  Goodell  Prize  of  the  American  Water  Works 
Association  for  his  work  in  fluoridation,  the  Jarvis 
Medal,  Laskcr  Award,  Distinguished  Service  Award 
of  the  American  Association  of  Public  Health  Dentists, 
and  the  Award  of  Merit  from  Georgetown  University. 

Dr.  Dean  served  as  Secretary  of  the  Council  on  Den- 
tal Research  of  the  American  Dental  Association  from 
1953  to  1959.  He  died  in  1962. 

Francis  A.  Arnold,  Jr.,  DJDS. 

Dr.  Francis  A.  Arnold  joined  the  staff  of  the  Dental 
Research  Section  of  NIH  in  1937,  and  served  as  As- 
sistant Section  Chief  from  1943  to  1948.  He  was 
Associate  Director  of  NIDR  from  1948  to  1953,  when 
he  became  Director. 

Born  in  Orville,  Ohio,  December  30,  1910,  Dr. 
Arnold  received  his  B.S..  degree  from  Western  Reserve 
in  1932  and  his  D.D.S.  degree  from  that  university 
in  1934.  After  serving  his  internship  at  the  U.S.  Marine 
Hospital  in  Cleveland,  Ohio,  he  was  commissioned  in 
the  PHS  in  1936. 

A  pioneer  in  the  study  of  fluorides  and  epidemiolog- 
ical studies  of  the  effects  of  fluoridation,  Dr.  Arnold 
received  an  honorary  Sc.D.  degree  from  Western  Re- 
serve University,  as  well  as  the  Callahan  Award,  the 
Gies  Award,  and  the  Dean  Award. 

He  was  President  of  the  International  Association 
for  Dental  Research  in  1953  and  served  as  vice-presi- 
dent of  the  Scientific  Commission  of  the  Federation 
Dentaire  Internationale  from  1954  to  1961.  Dr.  Arnold 
was  appointed  Chief  Dental  Officer  of  PHS  in  Feb- 
ruary 1966. 

In  1967  he  accepted  the  position  of  Coordinator  of 
Research  at  the  School  of  Dentistry,  University  of  the 
Pacific,  San  Francisco,  Calif. 

Dr.  Arnold  died  on  December  1, 1967. 

Seymour  J.  Kreshover,  DJD.S.,  MJD.,  Ph.  D. 

Dr.  Seymour  J.  Kreshover  served  as  NIDR  Associate 
Director  in  Charge  of  Research  for  7  years  prior  to  his 
appointment  as  Director  in  1966. 

Prior  to  receiving  his  PHS  commission  in  1956,  Dr. 
Kreshover  had  been  associated  with  the  Medical  Col- 
lege of  Virginia  as  Professor  of  Oral  Pathology  and 
Diagnosis,  Director  of  Dental  Research,  and  Director 
of  Graduate  and  Postgraduate  Studies. 

Earlier  he  held  the  posts  of  University  Teaching 
Fellow  in  Pathology  at  the  University  of  Illinois,  As- 
sistant in  Oral  Surgery  at  the  Yale  University  School 


of  Medicine,  and  Teaching  Fellow  in  Histo-anatomy  at 
New  York  University.  His  research  activities  have 
been  in  the  fields  of  oral  pathology  and  embryology, 
and  congenital  malformations. 

Dr.  Kreshover  received  the  D.D.S.  degree  from  tht 
University  of  Pennsylvania  School  of  Dentistry  in 
1938;  the  Ph.  D.  degree  in  clinical  medicine  and  pa- 
thology from  Yale  University  in  1942,  and  the  M.D. 
degree  from  New  York  University  School  of  Medicine 
in  1949. 

He  was  awarded  honorary  Sc.D.  degrees  from  the 
University  of  Buffalo  (1961),  the  University  of  Penn- 
sylvania (1967),  and  Boston  University  (1969) .  Other 
honors  have  included  the  PHS  Meritorious  Service 
Medal  (1965),  the  Alfred  C.  Fones  (1970),  the  Henry 
Spenadel  (1970),  and  the  Pierre  Fauchard  Awards 
(1972),  and  the  DHEW  Distinguished  Service  Medal 
(1972). 

Dr.  Kreshover  has  served  as  Secretary  of  the  Sec- 
tion on  Dentistry,  American  Association  for  the  Ad- 
vancement of  Science;  Chairman,  Commission  on 
Dental  Research,  Federation  Dentaire  Internationale, 
and  President  of  the  International  Association  for 
Dental  Research. 

NIDR  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1950-74 


Fiscal 

Total  grants 

Direct 

Total 

year 

operations 

1950 

$235,  000 

$1,  545,  000 

$1,  780,  000 

1951 

271,000 

1,  683, 850 

1,  954,  850 

1952 

271,000 

1,  346,  654 

1,617,654 

1953 

271,000 

1,  379,  000 

1,  650, 000 

1954 

271,000 

1,469,000 

1,  740, 000 

1955 

521,000 

1, 469, 000 

1,  990, 000 

1956 

521,000 

1,  655,  000 

2,176,000 

1957 

3,  700, 000 

2,  326,  000 

6,  026,  000 

1958 

3,  825, 000 

2,  605,  000 

6, 430,  000 

1959 

4,  500, 000 

2,  920,  000 

7, 420,  000 

1960 

6,  226, 000 

3,  793,  000 

10,019,000 

1961 

10,  088, 000 

5,412,000 

15,  500,  000 

1962 

13,  984, 000 

3,  356,  000 

17,340,000 

1963 

17,525,000 

3,  674,  000 

21,  199,000 

1964 

15,  775,  000 

3,  914,  000 

19,689,000 

1965 

15,  303,  000 

4,  780, 000 

20,  083,  000 

1966 

18,  002,  000 

5, 675,  000 

23,  677, 000 

1967 

22,  215,  000 

6, 093,  000 

28,  308, 000 

1968 

23,  349,  000 

6,  958, 000 

30,  307,  000 

1969 

22,  859, 000 

7,  124,500 

29,  983,  500 

1970 

23,  253,  500 

7,  555,  300 

30, 808, 800 

1971 

22,  932, 000 

12,  508, 000 

35,  440, 000 

1972 

28,  375,  000 

15, 013, 000 

43,  388,  000 

1973 

31,599,000 

15,392,000 

46,991,000 

1974 

29,  169,  000 

16,  396,  000 

45,  565,  000 
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SPECIAL  NIDR  PROGRAMS 
Collaborative  Research  Studies 


NIDR's  collaborative  research  program  is  focused 
chiefly  on  targeted  research  projects.  Contract  mech- 
anisms are  utilized  to  support  research  which  is  de- 
signed to  more  readily  translate  advances  in  the  basic 
sciences  to  disease  oriented  applied  research  as  well  as 
to  provide  support  complimentary  to  NIDR  Intra- 
mural Programs.  Major  emphasis  centers  on  caries  re- 
search including  the  development  of  new  and  improved 
restorative  materials.  Interagency  agreements  with  the 
National  Bureau  of  Standards,  Navy,  Coast  Guard  and 
the  Veterans  Administration  have  also  been  utilized  to 
provide  support  toward  these  targeted  goals. 


emphasizes  research  in  periodontal  disease,  salivary 
secretions  and  nutrition.  This  network  of  dental  re- 
search centers  not  only  contributes  new  knowledge  but 
also  provides  stimulating  environments  for  training 
researchers  and  teachers. 


National  Caries  Program 

Recent  scientific  advances  have  led  to  the  establish- 
ment of  a  national  caries  program  as  a  special  research 
effort  looking  toward  the  ultimate  control  and  preven- 
tion of  tooth  decay  as  a  major  public  health  problem. 
This  multifaceted  program  draws  on  the  work  of  sci- 
entists in  pertinent  disciplines  and  encompasses  clinical 
and  epidemiological  trials  as  well  as  basic  research. 


Dental  Research  Institutes/Centers 

The  NIDR  supports  dental  research  institutes/ 
centers  at  the  Universities  of  Alabama,  Michigan, 
North  Carolina,  Pennsylvania,  and  Washington.  The 
program  seeks  to  attract  the  knowledge  and  skills  of 
scientists  in  disciplines  not  previously  involved  in  den- 
tal research.  The  institutes  build  on  and  extend  exist- 
ing institutional  research  strengths,  provide  for 
participation  of  multiple  disciplines,  facilitate  the 
cooperation  of  a  broad  range  of  sciences  in  the  study 
of  problems  of  common  interest,  and  interact  with  the 
education  programs  of  the  parent  university. 

Thus,  the  institutes  allow  adaptation  to  many  dif- 
ferent scientific  fields.  Fundamental  and  applied  sci- 
ence programs  at  the  Alabama  institute  relate  to  the 
etiology,  prevention  and  treatment  of  oral  diseases  with 
special  emphasis  in  the  connective  tissues  area.  The 
program  at  the  Michigan  institute  is  concentrated  in 
the  areas  of  periodontal  disease  and  caries,  viral  dis- 
eases of  the  oral  cavity,  and  growth  and  function  of  the 
masticatory  apparatus.  The  North  Carolina  center  is 
conducting  research  in  growth,  development  and  func- 
tion of  the  craniofacial  region;  biomaterials ;  and  pain 
control.  Studies  of  periodontal  disease,  caries  and 
herpes  simplex  virus  are  among  the  research  projects 
at  the  Pennsylvania  center.  The  center  at  Washington 
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National  Institute  ot  Environmental 
Health  Sciences 


MISSION: 

Research  supported  and  conducted  by  the  National 
Institute  of  Environmental  Health  Sciences  (NIEHS) 
is  directed  toward  the  solution  of  environmentally  re- 
lated health  problems.  Its  goals  are  to  develop  under- 
standing of  the  interrelationships  between  chemical 
and  physical  factors  in  the  environment  and  human 
diseases  and  to  translate  the  knowledge  developed  into 
action  to  relieve  human  problems  of  environmental 
origin. 

To  achieve  its  goals,  NIEHS  seeks  to  identify  the 
chemical  and  physical  factors  in  the  environment  that 
can  adversely  affect  man;  to  contribute  to  an  under- 
standing of  the  mechanisms  and  manifestations  of 
human  diseases  produced  by  these  factors ;  and  to  pro- 
vide the  scientific  basis  for  development  of  control 
measures  by  other  agencies. 

NIEHS  is  particularly  concerned  with  the  effects  of 
environmental  agents  at  low  concentrations  acting  over 
long  periods;  the  interaction  of  multiple  agents  result- 
ing in  enhanced  effects ;  and  the  modifying  effects  of 
variable  physical  and  biological  states  within  man  on 
susceptibility  to  and  course  of  disease  induced  by  these 
agents. 

IMPORTANT   EVENTS  IN  NIEHS   HISTORY 

June  27,  1958 — The  Bay ne- Jones  Report  entitled, 
"The  Advancement  of  Medical  Research  and 
Education,"  recommended  the  continuation  and 
extension  of  research  related  to  numerous  environ- 
mental factors. 

June  7,  1960 — The  final  report  of  the  study  group  on 
Mission  and  Organization  of  the  Public  Health 
Service  stated  that  environmental  health  problems 
would  require  increased  public  and  private  effort, 
and  predicted  that  a  central  laboratory  facility  would 
be  needed. 

January  1961 — A  proposal  prepared  by  the  Public 
Health  Service  recommended  the  establishment  of 
an  environmental  health  center. 

November  1,  1961 — The  Committee  on  Environmen- 
tal Health  Problems  recommended  to  the  Public 
Health  Service  that  a  national  center  be  established 


to   undertake    integrated   research   and   other   ac- 
tivities related  to  environmental  health. 

September  1964 — Congress  authorized  planning  funds 
for  a  central  environmental  health  research  facility. 

January  7,  1965 — The  Surgeon  General  announced, 
following  a  site  selection  committee's  recommenda- 
tion, that  the  Raleigh-Durham-Chapel  Hill  area  in 
North  Carolina  would  be  the  location  of  the  Na- 
tional Environmental  Health  Sciences  Center.  This 
site,  equidistant  between  the  three  cities,  is  within 
the  Research  Triangle  Park,  developed  by  the  North 
Carolina  State  University,  Duke  University  and  the 
University  of  North  Carolina,  the  State  govern- 
ment, and  private  industry. 

April  13,  1965 — A  group  from  the  National  Environ- 
mental Health  Advisory  Committee  led  by  Dr.  Det- 
lev  W.  Bronk,  president  of  the  Rockefeller  Univer- 
sity, recommended  to  the  Surgeon  General  that  the 
proposed  center  be  operated  directly  by  the  Public 
Health  Service. 

November  1,  1966 — The  Surgeon  General  announced 
the  establishment  of  the  Division  of  Environmental 
Health  Sciences  as  a  part  of  the  National  Institutes 
of  Health  and  the  designation  of  Dr.  Paul  Kotin 
as  Director. 

September  26,  1967 — The  deed  for  509.25  acres  of 
the  Research  Triangle  Park,  N.C.,  to  serve  as  a  per- 
manent site  for  the  Division  of  Environmental 
Health  Sciences  was  presented  to  the  Surgeon 
General. 

June  30,  1968 — There  were  154  employees  at  the  Re- 
search Triangle  Park  and  38  in  the  Bethesda  office; 
46  of  these  were  senior  research  scientists  or  scien- 
tist administrators. 

January  12,  1969 — At  a  ceremony  held  at  the  Na- 
tional Library  of  Medicine,  the  DHEW  Secretary 
announced  the  elevation  of  the  Division  to  an  In- 
stitute, the  National  Institute  of  Environmental 
Health  Sciences,  with  Dr.  Paul  Kotin  continuing  as 
Director. 

March  1,  1971 — Dr.  David  P.  Rail  was  appointed 
Director,  replacing  Dr.  Paul  Kotin. 
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BIOGRAPHICAL  SKETCHES  OF 
NIEHS  DIRECTORS 

Paul  Kotin,  M.D. 

Dr.  Kotin  was  appointed  Director  of  the  Division 
of  Environmental  Health  Sciences  on  November  1, 
1966.  Born  in  Chicago,  111.,  on  August  13,  1916,  Dr. 
Kotin  received  his  M.D.  degree  at  the  University  of 
Illinois  Medical  School  in  1940.  He  served  in  the  U.S. 
Army  Medical  Corps  during  World  War  II;  engaged 
in  private  practice  of  pathology  and  internal  medicine 
from  1946  to  1948;  and  was  a  faculty  member  of  the 
University  of  Southern  California  (USC)  School  of 
Medicine  from  1949  to  1962.  During  his  last  2  years 
at  USC,  Dr.  Kotin  was  Paul  Peirce  Professor  of 
Pathology. 

He  joined  the  Public  Health  Service  in  1962  and 
became  Chief  of  the  Carcinogenesis  Studies  Branch, 
National  Cancer  Institute.  In  1963  he  was  named  As- 
sociate Director  for  Field  Studies;  and  in  1966,  Scien- 
tific Director  for  Etiology,  NCI. 

Dr.  Kotin  is  a  member  of  the  American  Association 
for  the  Advancement  of  Science,  American  Associa- 
tion for  Cancer  Research,  American  Association  of 
Pathologists  and  Bacteriologists,  American  Institute 
of  Biological  Sciences,  American  Medical  Association, 
American  Society  for  Cell  Biology,  American  Society 
for  Experimental  Pathology,  International  Academy 
of  Pathology,  New  York  Academy  of  Sciences,  and 
Sigma  Xi. 

In  1966,  Dr.  Kotin  received  the  DHEW  Superior 
Service  Award.  He  has  been  author  or  coauthor  of 
over  100  papers  relating  to  experimental  carcino- 
genesis, experimental  pathology,  environmental  health, 
and  the  role  and  action  of  environmental  agents  in  the 
pathogenesis  of  disease. 

Dr.  Kotin  left  NIEHS  in  1971  to  become  Vice- 
President  of  Health  Services  at  Temple  University. 

David  P.  Rail,  M.D.,  Ph.  D. 

Dr.  David  P.  Rail,  who  was  appointed  NIEHS  Di- 
rector on  Mar.  1,  1971,  has  extensive  experience  in 
comparative  pharmacology,  cancer  chemotherapy, 
investigations  of  the  blood-brain  barrier,  as  well  as  the 
blood-cerebrospinal  barrier,  pesticide  toxicology,  and 
drug  research  and  regulation. 

He  has  written  or  contributed  to  more  than  100  arti- 
cles published  in  the  scientific  literature,  and  serves  on 
the  Editorial  Board  of  two  authoritative  journals : 
Archives  of  Environmental  Health  and  Pharmacologi- 


cal Reviews.  In  addition,  he  was  instrumental  in 
initiating  the  NIEHS  journal,  Environmental  Health 
Perspectives. 

At  present,  Dr.  Rail  serves  as  Chairman  of  the 
DHEW  Committee  to  Coordinate  Toxicology  and  Re- 
lated Programs;  U.S.  Coordinator  of  the  Environ- 
mental Health  Program  under  the  U.S.-U.S.S.R. 
Health  Exchange  Agreement;  and  U.S.  Coordinator 
of  the  Biological  and  Genetic  Consequences  Project 
under  the  U.S.-U.S.S.R.  Environmental  Protection 
Agreement. 

He  is  a  member  of  the  Society  lor  Experimental 
Biology  and  Medicine,  American  Society  for  Pharma- 
cology and  Experimental  Therapeutics,  American 
Association  for  Cancer  Research,  American  Society  for 
Clinical  Investigation,  Federation  of  American  So- 
cieties for  Experimental  Biology,  Society  of  Toxicology, 
American  Occupational  Health  Society,  American 
Society  for  Clinical  Pharmacology  and  Therapeutics, 
and  is  a  Fellow  of  the  American  Association  for  Ad- 
vancement of  Science.  Dr.  Rail  has  received  the  PHS 
Meritorious  Service  Award. 

Born  in  Aurora,  111.,  on  Aug.  3,  1926,  Dr.  Rail 
received  his  M.D.  and  Ph.  D.  degrees  at  Northwestern 
University  in  1951.  After  serving  as  an  intern  on  the 
Second  (Cornell)  Medical  Division  at  Bellevue  Hos- 
pital from  1952  until  1953,  Dr.  Rail  became  a  PHS 
Commissioned  Officer  and  was  assigned  to  the  National 
Cancer  Institute. 

While  with  NCI,  Dr.  Rail  served  as  Head  of  the 
Clinical  Pharmacology  and  Experimental  Thera- 
peutics Service  of  the  General  Medical  Branch,  Chief 
of  the  Laboratory  for  Experimental  Therapeutics,  and 
Associate  Scientific  Director  for  Experimental  Thera- 
peutics— a  position  he  held  until  his  appointment  as 
NIEHS  Director. 

Among  his  NIH  assignments,  he  served  on  the 
Chemotherapy  Study  Section  from  1965  to  1967,  and 
was  Chairman  of  the  Pharmacology-Toxicology  Re- 
view Committee  from  1967  to  1969.  During  1970,  he 
was  Chairman  of  the  DHEW  Departmental  Commit- 
tee on  Drug  Research  and  Regulation,  and  from  1971 
until  1972  he  was  Chairman  of  the  OST-CEQ  Ad  Hoc 
Committee  on   Environmental    Health   Research. 

In  addition  to  his  research  activities,  Dr.  Rail 
lectured  in  physiology  at  the  George  Washington  Uni- 
versity School  of  Medicine  from  1953  to  1962,  and 
was  a  member  of  the  Graduate  Council  until  1971. 
Currently,  he  is  Adjunct  Professor  of  Pharmacology 
at  the  University  of  North  Carolina  at  Chapel  Hill. 
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NIEHS  Appropriations  for  Grants  and.  Direct 
Operations,  Fiscal  Years  1967-74 


Fiscal  year       Total  grants 


Direct 
operations 


Total 


1967 $10,389,000  $2,841,000  "$24,298,000 

1968 13,166,000  4,123,000  17,289,000 

1969 12,498,500  5,321,500  17,820,000 

1970 12,232,000  6,096,000  18,328,000 

1971 13,099,000  7,521,000  20,620,000 

1972 16,131,000  10,305,000  26,436,000 

1973 19,728,000  11,228,000  *  30, 956, 000 

1974 17,613,000  11,266,000  28,879,000 

i  Includes  transfer  of  $11,068,000  to  Bureau  of  Disease 
Prevention  and  Environmental  Control. 

3  No  appropriation  available.  This  figure  is  the  amount 
authorized. 

SPECIAL  PROGRAMS 

Environmental  Health  Sciences  Centers 

Six  university-based  centers  supported  by  the  Insti- 
tute integrate  efforts  of  scientists  in  several  traditional 
fields  of  study  so  that  expertise  across  disciplinary 
lines  is  applied  to  environmental  health  problems.  The 
centers  are  made  up  of  groups  of  scientists  who  col- 
laborate to  develop  fundamental  and  practical  infor- 
mation about  the  causes  and  nature  of  environ- 
mentally-related diseases  in  order  to  guide  corrective 
and  therapeutic  programs. 

Each  center  focuses  on  specific  problem  areas.  How- 
ever, the  broad  bases  on  which  they  operate  reflect 
concern  for  the  total  environment.  Collectively,  they 
provide  capabilities  in  traditional  basic  and  applied 
sciences  vital  to  the  Institute's  work. 

Advances  are  being  made  by  center  researchers  in 
identifying  and  characterizing  the  sources,  modes  of 
entry,  sites  and  basis  of  cell  and  tissue  damage,  and 
persistence  of  known  and  potential  noxious  agents. 
Important  new  data  and  insights  are  being  developed 
regarding  specific  environmentally-related  health  prob- 
lems. Further  advances  are  being  made  in  long-term 
population  studies  designed  to  detect  early  symptoms 
of  such  lung  diseases  as  emphysema  and  other  disorders 
associated  with  occupational  or  accidental  exposure  to 
environmental  chemicals  and  dusts. 

Environmental  Mutagenesis  and  Reproductive 
Toxicology 

Research  in  this  area  deals  with  the  effect  of  the 
environment  on  reproductive  processes  and  fetal  de- 
velopment. Interactions  between  chemical  agents  found 


in  air,  water,  food,  and  occupational  situations  and 
changes  in  the  genetic  makeup  of  man,  his  reproduc- 
tive capability,  and  the  development  of  the  embryo 
or  fetus  are  being  clarified. 

Induction  of  permanent  changes  in  human  genetic 
material  is  but  one  danger  associated  with  environ- 
mental agents.  In  addition  to  anatomical  defects  gen- 
erally ascribed  to  mutations,  subtle  deficits  in  mental 
capacity  and  susceptibility  to  degenerative  and  infec- 
tious diseases  also  result  from  genetic  aberrations.  A» 
substantial  effort  is  being  made  in  NIEHS  labora- 
tories— supplemented  through  individual,  program, 
and  center  grants — to  assess  existing  mutagenic  test 
procedures  for  relevance  to  man  and  to  develop  new 
procedures. 

Advances  are  being  made  toward  further  under- 
standing of  the  chemistry  of  molecular  interactions 
between  DNA — the  large  molecule  in  which  inherit- 
able characteristics  reside — and  mutagenic  agents  such 
as  azides,  polychlorinated  biphenyls,  and  nitroso  com- 
pounds. Refinement  of  the  host-mediated  assay  for 
assessment  of  mutagenic  potential  and  mechanisms  of 
suspected  and  known  mutagens  is  continuing.  Special 
emphasis  is  on  development  of  in  vivo  test  procedures 
to  detect  point  mutations  and  to  bridge  the  gap  be- 
tween test  models  and  mutations  frequency  and  sus- 
ceptibility in  man. 

Studies  in  reproductive  toxicology  range  from  efforts 
to  establish  etiologic  relationships  between  toxicants 
and  specific  disorders  to  those  designed  to  clarify  the 
molecular  and  cellular  basis  of  developmental  defects 
in  structure  and  function.  Studies  have  shown  that 
rather  low  doses  of  some  environmental  chemicals  can 
alter  the  reproductive  capacity  of  both  male  and  fe- 
male experimental  animals.  Of  particular  interest  is 
diethylstilbestrol  (DES)  which  exhibited  antifertility 
effects  in  offspring  of  mice  exposed  during  pregnancy. 
In  vitro  techniques  for  detecting  chemically-induced 
changes  in  gonadogenesis  are  being  developed  as  pos- 
sible screening  tests  for  reproductive  effects.  Certain 
postnatal  biochemical  changes  in  rats  receiving  chlo- 
rinated dioxins  prenatally  were  shown  to  be  caused 
by  newborn  exposure  to  unaltered  chemical  in  ma- 
ternal milk.  Advances  have  been  made  in  shedding 
light  upon  the  gestational  period  during  which  the 
fetus  is  at  minimum  and  maximum  risk  and  on  the 
nature  of  anomalies  induced  by  exposure  at  specific 
times  during  fetal  development. 

Etiology  of  Environmental  Diseases  and  Disorders 

The  central  objective  of  research  on  etiology — which 
is  carried  out  by  the  NIEHS  staff  and  through  grants 
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and  contracts — is  to  establish  causal  associations  be- 
tween, human  diseases  and  environmental  chemicals 
and  phsyical  factors.  It  includes  broad  surveys  aimed 
at  identifying  chemical  agents  now  in  use,  or  pro- 
posed for  use,  that  have  adverse  effects  upon  biological 
systems  and  at  describing  specific  malfunctions  pro- 
duced by  these  agents  in  body  organs. 

Advances  are  being  made  in  understanding  the  in- 
fluence of  heat  stress,  light,  noise,  microwaves,  and 
laser  radiation  on  physiological  stress.  New  insights 
are  being  developed  into  disorders  of  the  lungs  and 
cardiovascular  systems  induced  by  ozone,  oxides  of 
nitrogen  and  sulfur,  and  industrial  dusts  from  coal, 
plastics,  asbestos,  textiles,  and  others.  Epidemiological 
studies  have  provided  evidence  that  cancer,  fibrotic 
diseases,  emphysema,  and  bronchitis  are  often  greatly 
enhanced  by  cigarette  smoking  and  inhalation  of  lung 
irritants  characteristic  of  urban  atmospheres. 

Environmental  Pharmacology  and  Toxicology 

Research  in  environmental  pharmacology  and 
toxicology — carried  out  in  Institute  laboratories  and 
through  individual  grants  and  contracts  and  program 
and  center  grants — is  designed  to  develop  understand- 
ing of  principles  and  mechanisms  involved  in  toxicity 
of  environmental  agents.  It  ranges  from  mechanistic 
studies  of  factors  that  alter  toxicity  of  chemical  agents 
to  studies  on  absorption  and  transport  within  the 
body. 

A  significant  segment  of  the  research  deals  with 
inherent  defense  systems  such  as  binding,  exclusion, 
storage,  and  metabolic  and  clearance  systems.  Sub- 
stantial effort  is  devoted  also  to  clarifying  interactions 
between  specific  enzymes  and  metabolic  targets  re- 
sponsible for  gross  manifestations  of  toxicity. 

Special  monitoring  and  metering  devices  have  been 
established  in  the  intramural  facilities  for  conducting 
long-term  studies  on  the  interrelationships  between  air- 
borne toxicants  and  various  disorders  in  experimental 
mammalian  models.  Other  research  is  centered  on 
clarifying  aspects  of  pesticide  toxicology  in  mammalian 
systems.  Considerable  effort  also  has  been  devoted  to 
clarifying  the  joint  action  of  the  various  compounds 
in  such  disorders  as  birth  defects,  carcinogenesis, 
mutagenesis,  and  general  toxicity. 

Other  studies  have  been  performed  on  the  mode  of 
action  of  several  toxic  metals,  and  new  causal  relations 
in  lead  and  mercury  toxicity  have  been  found.  The 


nature  of  drug-metabolizing  enzymes  and  their  roles 
in  transformation  of  toxic  chemicals,  in  body  clearance, 
and  in  activation  of  carcinogenic  agents  have  been 
clarified  in  large  part.  Parallel  advances  are  being 
made  in  analytical  methodology  for  dioxin — a  con- 
taminant in  the  manufacture  of  the  herbicide  2,4,5-T — 
which  is  the  most  toxic  and  teratogenic  synthetic  com- 
pound known. 

Environmental  Pathogenesis 

The  pathogenesis  program — carried  out  in  intra- 
mural laboratories  and  through  grants  and  contracts — 
focuses  upon  the  details  and  time  sequence  of  molecu- 
lar and  cellular  events  that  culminate  in  recognizable 
diseases  and  end-points  when  individuals  are  exposed 
to  toxic  agents.  Because  of  the  wide  range  of  chemical 
agents  and  physical  factors  in  the  environment,  no 
organ  or  body  function  can  be  considered  invulnerable. 

Research  in  environmental  pathogenesis  also  is  in- 
tended to  clarify  the  interactions  through  which 
environmental  agents  play  a  secondary  or  ancillary  role 
in  the  progress  of  degenerative  disorders. 

Progress  has  been  made  toward  establishing  quanti- 
tative relationships  between  biological  effects  of  physi- 
cal factors  in  the  field  of  noise,  microwaves,  and  radia- 
tion. Studies  on  the  biologic  effects  of  radiation  have 
led  to  the  development  of  new  lighting  systems  that 
closely  simulate  noon  sunlight.  This  has  permitted 
critical  experiments  that  have  shed  new  light  on  photo- 
toxic  reactions,  light-induced  cancer,  and  potentiation 
of  these  effects  by  chemical  agents.  Studies  on  the 
process  of  transition  of  normal  into  cancerous  cells 
have  added  new  insight  into  the  phenomena  associated 
with  cancer.  The  evidence  suggests  that  cancer  forma- 
tion involves  at  least  three  steps :  initiation,  promotion, 
and  rapid  cell  growth.  Several  environmental  agents 
which  bring  about  the  first  two  steps  have  been  iden- 
tified and  chemically  characterized. 

Further  insight  is  being  provided  into  the  lesions 
caused  by  lead  and  mercury  in  the  peripheral  and  cen- 
tral nervous  systems.  The  basis  of  lung  fibrosis  from 
exposure  to  agents  such  as  beryllium  and  asbestos  has 
been  clarified  in  large  part  through  studies  of  immu- 
nology. The  relationship  between  cancer  and  other 
diseases  of  the  lung  and  industrial  dusts  and  irritant 
gases  have  been  clarified  through  basic  studies  of  lung 
defense  mechanisms. 
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National  Institute  of  General  Medical  Sciences 


MISSION: 

Supports  research  and  research  training  in  sciences 
basic  to  medicine  and  in  certain  clinical  disciplines  cen- 
tral to  the  Nation's  total  health  effort,  including  aug- 
mentation of  medical  research  and  education  through 
the  training  of  medical  faculty. 

Provides  regular  research  grants,  program  project 
grants,  contracts  for  directed  studies,  and  general  re- 
search support  for  the  biochemical,  biophysical,  general 
medical  sciences,  and  for  basic  and  human  genetics. 
The  general  support  of  biomedical  studies  focuses  on 
the  understanding  of  life  processes  at  cellular  and 
subcellular  levels  of  biological  organization.  Special 
research  programs  are  administered  in  genetics,  phar- 
macology and  toxicology,  biomedical  engineering  (in- 
cluding automation  of  clinical  laboratories),  trauma, 
anesthesiology  and  diagnostic  radiology.  These  latter 
programs  largely  involve  the  development  and  support 
of  special  centers  for  research  and  training  and  support 
multidisciplinary  activities  directly  contributing  new 
approaches  to  the  prevention  of  disease  and  the  im- 
provement of  patient  care. 

IMPORTANT  EVENTS  IN  NIGMS 
HISTORY 

July  16, 1958 — In  conjunction  with  the  reorganization 
of  the  Division  of  Research  Grants,  the  DHEW 
Secretary  approved  establishment  of  the  Division  of 
General  Medical  Sciences,  with  G.  Halsey  Hunt  as 
chief. 

October  17,  1962 — Congress  authorized  the  establish- 
ment of  NIGMS. 

January  30,  1963— The  DHEW  Secretary  approved 
establishment  of  NIGMS,  with  Dr.  Clinton  C. 
Powell  as  Institute  Director. 

October  8,  1963 — National  Advisory  General  Medical 
Sciences  Council  established. 

August  1,  1964 — Dr.  Frederick  L.  Stone  named  Insti- 
tute Director. 

October  1,  1970— Dr.  DeWitt  Stetten,  Jr.,  appointed 
Institute  Director. 

NIGMS  LEGISLATIVE  CHRONOLOGY 

October  17,  1962— Public  Law  87-838  authorized  the 
Surgeon  General  to  establish  an  Institute  for  the 
conduct  and  support  of  research  and  research  train- 
ing in  the  general  or  basic  medical  sciences  and  re- 


lated natural  or  behavioral  sciences  which  have 
significance  for  two  or  more  other  Institutes  (of 
NIH),  or  are  outside  the  general  areas  of  responsi- 
bility of  any  other  Institute. 

BIOGRAPHICAL  SKETCHES  OF 
NIGMS  DIRECTORS 

G.  Halsey  Hunt,  M.D. 

Born  in  Newton,  Mass.,  Dr.  G.  Halsey  Hunt  received 
his  M.D.  degree  from  Columbia  University  College  of 
Physicians  and  Surgeons  in  1928.  After  being  commis- 
sioned in  PHS  in  1936,  Dr.  Hunt  was  on  the  surgical 
staffs  of  several  PHS  hospitals,  and  in  1947  and  1949, 
respectively,  was  named  Assistant  Chief,  then  Chief,  of 
the  Division  of  Hospitals. 

From  1952  to  1956  he  was  Assistant  Surgeon  Gen- 
eral and  Associate  Chief  of  the  Bureau  of  Medical 
Services.  Dr.  Hunt  was  assigned  to  NIH  in  1956  when 
he  became  the  first  Director  of  the  Center  for  Aging 
Research,  before  being  named  Chief,  DGMS,  on 
July  16,  1958.  Dr.  Hunt  retired  from  PHS  on  April  1, 
1962,  to  become  executive  director  of  the  Educational 
Council  for  Foreign  Medical  Graduates. 

Clinton  C.  Powell,  M.D. 

A  native  of  Hartford,  Conn.,  Dr.  Clinton  C.  Powell 
received  his  M.D.  degree  from  Boston  University  in 
1944.  Commissioned  in  PHS  in  1946,  Dr.  Powell  re- 
ceived training  and  experience  in  radiology  before 
coming  to  NIH  in  1954. 

He  has  served  in  various  capacities  at  NIH,  in  the 
Clinical  Center,  the  National  Cancer  Institute,  the 
Division  of  Research  Grants,  eventually  becoming 
Deputy  Chief  of  the  Division.  In  1961  he  was  ap- 
pointed Assistant  Director  of  the  National  Institute  of 
Allergy  and  Infectious  Diseases,  serving  in  that  position 
until  his  appointment  as  Chief,  DGMS,  July  20,  1962. 

When  the  Division  was  elevated  to  Institute  status 
on  January  30, 1963,  Dr.  Powell  became  the  first  Direc- 
tor of  the  new  Institute. 

In  July  1964,  Dr.  Powell  retired  from  Government 
service  to  accept  appointment  as  associate  coordinator 
of  medical  and  health  sciences  at  the  University  of 
California. 

Frederick  L.  Stone,  Ph.  D. 

Dr.  Frederick  L.  Stone  received  his  Ph.  D.  in  1948 
from  the  University  of  Rochester,  N.Y.,  and  was  com- 
missioned in  the  PHS  that  same  year. 
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At  NIH,  Dr.  Stone  was  first  Chief  of  the  Research 
Fellowship  Branch,  Division  of  Research  Grants,  and 
then  Chief  of  Extramural  Programs,  National  Institute 
of  Neurological  Diseases  and  Blindness.  After  two  years 
with  the  National  Multiple  Sclerosis  Society  and  the 
University  of  Pittsburgh,  he  returned  to  NIH  in  1956 
as  assistant  to  the  Associate  Director. 

In  1957,  Dr.  Stone  was  Assistant  Chief  of  the  Divi- 
sion of  Research  Grants,  and  Chief  of  the  Division's 
Research  Training  Branch.  In  1958,  he  became  Assist- 
ant Chief,  Division  of  General  Medical  Sciences,  and 
Chief  of  its  Research  Training  Grants  Branch.  He  was 
named  Acting  Chief  of  the  Division  of  General  Medi- 
cal Sciences  in  1962,  and  shortly  after  became  Chief 
of  the  newly  formed  Division  of  Research  Facilities 
and  Resources. 

Dr.  Stone  was  appointed  Director  of  NIGMS  in  Au- 
gust 1964,  and  served  concurrently  as  Acting  Chief  of 
the  Division  of  Research  Facilities  and  Resources 
through  June  1965. 

In  April  1970,  he  left  NIGMS  to  become  President 
of  New  York  Medical  College. 

DeWitt  Stetten,  Jr.,  M.D.,  Ph.  D. 

Dr.  DeWitt  Stetten,  Jr.,  was  born  in  N.Y.C.,  May  31, 
1909.  He  received  his  A.B.  degree,  1930,  from  Harvard 
College,  and  his  M.D.,  1934,  and  Ph.  D.,  1940,  both 
from  Columbia  University. 

From  1934  to  1937,  Dr.  Stetten  took  his  internship 
and  residency  at  Bellevue  Hospital,  N.Y.  He  then 
joined  the  staff  at  Columbia  University  for  nine  years, 
serving  in  succession  as  Assistant,  Instructor,  and  As- 
sistant Professor  of  Biochemistry.  In  1947,  Dr.  Stetten 
was  appointed  Assistant  Professor  in  Biological  Chem- 
istry at  Harvard  Medical  School;  and  from  1948  to 
1954,  he  was  Chief  of  the  Division  of  Nuitrition  and 
Physiology  for  the  Public  Health  Research  Institute 
of  the  City  of  New  York. 

In  1954,  Dr.  Stetten  came  to  NIH  where  he  directed 
intramural  research  for  the  National  Institute  of  Ar- 
thritis and  Metabolic  Diseases  in  programs  of  basic  and 
clinical  research.  He  became  Dean  of  Rutgers  Medical 
School  at  its  inception  in  1962  and  in  1963  delivered 
the  22nd  NIH  Lecture  on  the  History  and  Natural 
History  of  Gout.  Dr.  Stetten  returned  to  NIH  as  Di- 
rector of  NIGMS  Oct.  1,  1970. 

He  is  the  author  of  more  than  100  original  papers, 
and  co-author  of  early  editions  of  the  text  book,  "Prin- 
ciples of  Biochemistry." 

Dr.  Stetten  left  NIGMS  in  1974  to  become  NIH 
Deputy  Director  for  Science. 


Ruth  L.  Kirschstein,  M.D. 

Dr.  Ruth  L.  Kirschstein  was  appointed  Director  on 
Sept.  1,  1974.  A  native  of  Brooklyn,  NY.,  Dr.  Kirsch- 
stein received  her  B.A.  degree  in  1947  from  Long 
Island  University,  and  her  M.D.  in  1951  from  Tulane 
University  School  of  Medicine. 

She  served  her  internship  in  medicine  and  surgery 
at  Kings  County  Hospital,  Brooklyn,  and  her  residency 
in  pathology  at  Providence  Hospital,  Detroit,  Tulane 
University  School  of  Medicine,  and  the  Clinical  Cen- 
ter, NIH. 

From  1955  to  1972,  Dr.  Kirschstein  did  clinical  and 
experimental  pathology  research  in  the  Division  of 
Biologies  Standards.  During  that  time,  she  helped  to 
develop  and  refine  tests  of  live  poliovirus  vaccines  in 
monkeys,  which  led  to  the  selection  of  the  Sabin  vaccine 
for  public  use.  For  her  role  in  this  work,  Dr.  Kirsch- 
stein received  the  DHEW  Superior  Service  Award. 

In  1972,  she  was  Assistant  Director  of  DBS,  and  that 
same  year,  when  it  was  transferred  to  the  Food  and 
Drug  Administration  as  a  Bureau,  Dr.  Kirschstein  was 
Deputy  Director.  Prior  to  her  NIGMS  appointment, 
she  was  Deputy  Associate  Commissioner  for  Science, 
FDA. 

Dr.  Kirschstein  has  twice  taken  part  in  the  World 
Health  Organization  meeting  in  Geneva,  Switzerland ; 
in  1965  as  a  member  of  the  WHO  Expert  Group  on 
International  Requirements  for  Biological  Substances 
and,  in  1967  as  a  consultant  concerning  problems  re- 
lated to  the  use  of  poliovirus  vaccine  (live  and  oral). 

Dr.  Kirschstein  is  the  author  of  68  scientific  papers 
in  the  field  of  viral  pathology. 

NIGMS  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1967-74 l 


Fiscal 
year 


Total  grants 


Direct 
operations 


Total 


1967 $138,314,000         $6,799,000  $145,113,000 

1968 151,902,000          8,382,000  160,284,000 

1969 154,938,000          8,575,500  163,513,500 

1970.. 155,229,000           9,425,300  164,654,300 

1971 147,521,000         12,673,000  160,194,000 

1972 163,031,000         10,484,000  173,515,000 

1973 171,883,000         11,288,000  183,171,000 

1974 164,757,000         12,021,000  2  176,  778, 000 

1  Prior  to  Fiscal  Year  1966,  funds  for  NIGMS  were  in  the 
General  Research  and  Services  appropriation. 
1  Impounded  funds  not  included. 
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FUNDAMENTAL  SCIENCES  SUPPORT 

More  than  three-quarters  of  the  Institute's  research 
support  is  provided  in  nonclinical  disciplines  for 
the  acquisition  of  new  fundamental  biomedical  knowl- 
edge. Basic  studies  focus  broadly  upon  life  processes 
and  the  phenomena  underlying  health  and  disease,  and 
span  all  levels  of  biological  organization,  from  sub- 
cellular structures  to  man  and  his  interactions  in  the 
social  community.  Many  of  these  activities  are  inter- 
connected with  and  support  orderly  advancement  of 
the  Institute's  special  research  programs.  They  also 
reinforce  the  attacks  upon  categorical  diseases  and  con- 
tribute to  advances  in  many  other  areas  of  health  care. 

SPECIAL  PROGRAMS 

Cellular  and  Molecular  Basis  of  Disease 

The  objective  of  the  Cellular  and  Molecular  Basis 
of  Disease  Program  is  to  gain  a  deeper  comprehen- 
sion of  the  complex  structure  and  function  of  cells 
and  their  component  parts,  on  the  acknowledged  and 
demonstrated  premise  that  cell  research  is  contributing 
in  major  ways  to  the  understanding  and  control  of 
all  forms  of  disease.  Studies  are  supported  in  relevant 
areas  of  biochemistry,  related  organic  and  physical 
chemistry,  biophysics,  cellular  biology,  and  cell 
physiology.  The  program  also  includes  Research 
Career  Development  Awards  in  the  above  fields  and 
is  responsible  for  administration  of  approximately  one- 
half  of  the  Institute's  research  training  and  fellowship 
awards,  including  the  Medical  Scientist  Training  Pro- 
gram and  a  new  postdoctoral  fellowship  program  en- 
titled "Pathology  of  Membranes  and  Organelles." 
Areas  of  particular  interest  are  1 )  the  physical,  chem- 
ical, and  biochemical  description  and  analysis  of 
molecular  events  that  occur  within  normal  and  diseased 
cells,  2)  structure  and  function  of  the  membrane  sys- 
tem of  cells  and  of  subcellular  organelles,  3)  integra- 
tion of  these  two  approaches  for  focused  studies  on 
the  pathology  of  the  cell  described  in  subcellular  and 
molecular  terms. 

Generics 

The  Institute's  genetics  program  seeks  to  open  new 
pathways  to  understanding,  preventing,  and  treating  a 
host  of  genetically  related  diseases.  Program  emphasis 
ranges  from  molecular  biology  and  genetic  chemistry 
to  population  genetics,  focusing  upon  heredity  mecha- 
nisms at  subcellular  and  cellular  levels  on  up  to  the 
genetics  of  man.  It  also  embraces  such  specialty  areas 
as    immunogenetics,     pharmacogenetics,    behavioral 


genetics,  and  genetic  mutation.  Ethical  and  moral 
issues  generated  by  genetic  advances  are  similarly  of 
concern,  as  are  the  problems  of  technique  and  effective- 
ness in  genetic  counseling  broadly  applied. 

Pharmacology-Toxicology 

NIGMS  supports  a  major  program  to  improve  drug 
safety  and  effectiveness.  The  program  relates  basic 
chemical  structure  to  biological  function  and  therapeu- 
tic activity,  leading  to  general  principles  for  synthesiz- 
ing new  compounds,  to  improved  knowledge  of  thera- 
peutic activity,  and  to  decreased  drug  toxicity.  It  funds 
basic  and  clinical  studies  through  program  project 
grant  support  of  university-based  centers  of  research 
and  training,  regular  research  grants,  and  contract 
studies  utilizing  special  resources  of  industry. 

Automation  of  Clinical  Laboratories 

In  the  area  of  biomedical  engineering,  the  Institute 
supports  fundamental  and  applied  research  activities 
aimed  at  developing  fully  automated  clinical  labora- 
tories. The  developmental  concept  is  that  of  a  modular 
laboratory  performing  batteries  of  chemical,  hemato- 
logical, microbiological,  tissue  and  other  analyses  to 
speed  detection  and  improve  the  therapy  of  disease. 
Adaptability  is  sought  for  hospitals  of  all  sizes. 

Trauma 

NIGMS  stimulates  and  supports  research  into  the 
complex  aspects  of  trauma  or  injury,  the  fourth  leading 
cause  of  death  and  disability  in  the  U.S.  Several  centers 
are  supported,  plus  a  number  of  smaller  complemen- 
tary projects.  Knowledge  is  especially  sought  concern- 
ing the  metabolism  of  injured  patients,  biochemical 
changes  occuring  at  subcellular  and  cellular  levels, 
infections  as  a  sequela  of  burns  or  decreased  resistance 
due  to  other  major  injury,  the  use  of  on-line  computers 
for  constant  assessment  of  severely  injured  patients,  and 
other  aspects  of  the  fundamental  pathology  and 
physiology  of  trauma. 

Anesthesiology 

The  Institute  supports  research  in  this  clinical  area 
in  order  to  gain  a  better  understanding  of  the  mecha- 
nisms by  which  anesthetics  act  on  the  brain  and  other 
body  systems.  Other  studies  focus  on  the  management 
and  control  of  pain,  respiratory  emergencies,  surgical 
and  obstetrical  anesthesia,  and  inhalation  therapy.  Of 
particular  interest  are  the  effects  of  genetic  differences 
between  individuals  in  their  metabolism  of  anesthe- 
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ti«5  differences  which  can  be  life-threatening  to  cer- 
tain patients.  Related  studies  concern  clarification  of 
the  underlying  metabolic  defects,  and  the  development 
of  tests  to  identify  those  patients  who  are  abnormal  in 
their  metabolism  of  a  given  anesthetic. 

Acupuncture 

Recently,  acupuncture  anesthesia  and  analgesia  have 
been  recognized  as  significant  areas  for  investigations. 
Primary  responsibility  for  research  in  these  areas  has 
been  assigned  to  the  NIGMS.  It  is  expected  that  a 
national  program  will  be  mounted,  involving  qualified 
scientists  and  physicians  with  medical  school  and  teach- 
ing hospital  affiliations.  Valuable  first  approaches  are 
anticipated  through  investigations  of  the  use  of  acu- 
puncture for  surgical  anesthesia  and  for  the  manage- 
ment of  well-defined  pain  syndromes,  including  the 
pain  syndromes  of  neuralgia  and  other  painful  states 
due  to  nerve  injuries  and  cancer.  Also,  the  effectiveness 
of  acupuncture  in  comparison  with  other  methods  of 
anesthesia  should  be  studied. 

Diagnostic  Radiology 

Support  for  research  in  radiology  seeks  to  develop 
more  definitive  diagnostic  measures  using  such  new 
technologies  as  ionizing  radiation,  radioisotopes, 
thermography  and  ultrasound.  Each  of  these  ap- 
proaches contributes  in  unique  ways  to  the  visualization 
of  diseased  organs  and  tissues.  Other  studies  deal  with 
the  amplification  of  X-ray  images  and  the  development 
of  higher  resolution  techniques  that  will  provide  im- 
proved methods  of  visualization  with  lower  amounts 
of  radiation  and  reduced  hazard  to  the  patient.  Also 
of  concern  is  the  use  of  new  computer  systems  to  facili- 
tate the  storage,  retrieval  and  the  analysis  of  radio- 
graphic data. 


78  :  Organization 


National  Institute  of  Neurological 
and  Communicative  Disorders 
and  Stroke 


MISSION: 

Conducts,  fosters,  coordinates,  and  guides  research 
on  the  causes,  prevention,  diagnosis,  and  treatment  of 
the  neurological,  sensory,  and  communicative  disor- 
ders, and  conducts  basic  research  in  related  scientific 
disciplines. 

Provides  grants-in-aid  to  public  and  private  institu- 
tions and  individuals  in  fields  related  to  its  areas  of 
interest,  including  research  project,  program  project, 
and  center  grants. 

Provides  training  grants  and  awards  to  increase 
trained  professional  research  manpower  in  neurolog- 
ical fields. 

Conducts  a  diversified  program  of  intramural 
and  collaborative  research  in  its  own  laboratories, 
branches,  and  clinics. 

Collects  and  disseminates  research  information  re- 
lated to  neurological  and  sensory  diseases. 

IMPORTANT  EVENTS  IN 
NINDS  HISTORY 

1950 — On  August  15  President  Truman  signed  P.L. 
81-692,  establishing  the  National  Institute  of  Neuro- 
logical Diseases  and  Blindness. 

1951— NINDB  received  its  first  budget  of  $1,232,253 
and  Dr.  Pearce  Bailey  was  appointed  first  Director. 


1952 — The  first  research  fellowships  and  clinical 
traineeships  were  awarded. 

1953 — The  NINDB  budget  became  a  line  item  in  the 
NIH  budget. 

1953-54 — An  intramural  program  of  clinical  investiga- 
tion was  initiated,  including  medical  neurology, 
surgical  neurology,  and  electroencephalography. 
Training  programs  in  neurology  and  ophthalmology 
were  initiated. 

1955 — Basic  science  training  grants  were  initiated. 

1956 — The  intramural  clinical  investigations  program 
was  expanded  to  include  work  in  ophthalmology. 

1957 — Training  programs  in  otolaryngology  and  pedi- 
atric neurology  were  begun. 

Field  investigations  involving  collaborative  and 
cooperative  clinical  studies  were  begun  and  the 
initial  phase  of  the  Collaborative  Perinatal  Project 
was  started. 

1959 — Dr.  Richard  L.  Masland  became  the  second 
Director  of  NINDB. 

1960 — The  joint  intramural  basic  research  program  of 
NINDB  and  NIMH  was  divided  and  organized  into 
two  basic  research  laboratory  programs. 
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1961 — First  program-projects  and  clinical  research 
centers  in  stroke  and  communicative  disorders  were 
supported. 

1962 — Funds  were  appropriated  for  professional  and 
technical  information  assistance  and  neurosurgery 
and  neuroradiology  training  grants  were  initiated. 

1963 — Developmental  graduate  training  grants  were 
initiated. 

1965 — A  head  injury  research  program  was  established. 

1966 — The  stroke  research  program  was  expanded ;  ad- 
ditional grants  for  clinical  research  centers  were 
awarded.  An  antiepileptic  drug  testing  program  was 
begun. 

1967 — Vision  outpatient  research  centers  established. 
A  program  of  research  in  neural  control  mechanisms 
and  prostheses  was  initiated. 

1968— Dr.  Edward  F.  MacNichol,  Jr.  became  the  third 
Director  of  the  Neurology  Institute.  The  blindness 
program  of  the  Institute  became  the  nucleus  of  the 
new  National  Eye  Institute.  The  Institute  was  re- 
named the  National  Institute  of  Neurological  Dis- 
eases and  Stroke. 

1969— Research  Building  36  dedicated  by  DHEW 
Secretary  Robert  H.  Finch,  was  occupied  by  NINDS 
and  NIMH  research  laboratories. 

1971 — Programs  in  applied  neurologic  research 
(epilepsy;  head  injury),  infectious  diseases  and  in 
biometry  were  added  to  the  Collaborative  and  Field 
Research  Division. 

1972 — Major  developments  in  the  intramural  slow 
virus  and  genetically-determined  metabolic  disorder 
programs  were  highlighted. 

1973 — Two  new  communicative  disorders  programs 
were  begun  with  establishment  of  a  Section  on  Com- 
municative Disorders,  C&FR,  and  an  intramural 
Laboratory  of  Neurootolaryngology. 

1974 — Dr.  Donald  B.  Tower  became  the  fourth  Di- 
rector of  NINDS.  Laboratories  for  neuroimmunol- 
ogy  and  neuropharmacology  were  established. 

NINDS  LEGISLATIVE  CHRONOLOGY 

August  15,  1950— RL.  81-692  established  NINDB 
"for  research  on   neurological   diseases    (including 


epilepsy,  cerebral  palsy,  and  multiple  sclerosis)  and 
blindness." 

August  16,  1968— PL.  90-489  renamed  the  NINDB 
the  National  Institute  of  Neurological  Diseases. 

October  24,  1968— PL.  90-636  changed  the  name  of 
the  NIND  to  the  National  Institute  of  Neurological 
Diseases  and  Stroke. 

October  25,  1972— P.L.  92-564  established  the  Na- 
tional Commission  on  Multiple  Sclerosis  to  research 
causes  and  cures  of  multiple  sclerosis. 


BIOGRAPHICAL  SKETCHES  OF 
NINDS  DIRECTORS 

Pearce  Bailey,  M.D. 

Dr.  Bailey,  the  first  Director  of  NINDB,  was  born 
in  New  York  City  in  1902.  Prior  to  asuming  the  Direc- 
torship in  1951,  a  post  which  he  held  until  1959,  Dr. 
Bailey  was  Chief  of  Neurology  of  the  Veterans  Ad- 
ministration. He  served  as  Director  of  International 
Neurological  Research  for  NINDB  in  Antwerp,  Belg- 
ium, from  1959  until  1962,  and  as  Special  Assistant  to 
the  Director  in  Puerto  Rico  and  later  in  Bethesda  until 
his  retirement  in  1971. 

Dr.  Bailey  received  the  Ph.  D.  from  the  University 
of  Paris  (Sorbonne)  and  his  M.D.  from  the  Medical 
College  of  South  Carolina  in  1941.  He  is  a  member  of 
numerous  professional  societies,  was  Secretary-Treas- 
urer General  of  the  World  Federation  of  Neurology, 
and  is  a  past  president  of  the  American  Academy  of 
Neurology.  He  is  the  author  of  numerous  articles  and 
in  1959  prepared  the  English  version  of  /.  M. 
Charcot — His  Life  and  Work. 

Richard  L.  Masland,  M.D. 

Dr.  Masland,  the  Institute's  second  Director,  was 
bom  in  Philadelphia  on  March  24,  1910.  He  received 
his  M.D.  from  the  University  of  Pennsylvania  Medical 
School  in  1935;  served  as  a  Fellow  and  Associate  in 
Neurology  at  the  University  of  Pennsylvania  from 
1938  to  1946,  and  as  a  Fellow  in  Psychiatry  at  the  Penn- 
sylvania Institute  for  Mental  Hygiene  in  1946.  On 
leave  from  the  university,  he  was  an  officer  in  the 
U.S.  Army  from  1942  to  1945,  as  Director  of  the  De- 
partment of  Physiology,  School  of  Aviation  Medicine. 
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For  10  years  prior  to  coming  to  NINDB  in  1957,  he 
was  Professor  of  Neurology  at  the  Bowman  Gray 
School  of  Medicine,  Winston-Salem.  On  leave,  he 
served  as  research  director  of  the  National  Associa- 
tion for  Retarded  Children  in  1955-56.  Dr.  Masland 
has  written  many  articles  and  is  the  co-author  of  a 
book  entitled  Mental  Subnormality,  which  appeared 
in  1958. 

In  1968,  Dr.  Masland  left  the  Institute  to  become 
Professor  of  Neurology  and  Chairman  of  the  Depart- 
ment of  Neurology,  Columbia  University  College  of 
Physicians  and  Surgeons. 

Edward  F.  MacNichol,  Jr.,  Ph.  D. 

Dr.  MacNichol,  the  third  Director  of  the  Neurology 
Institute  was  born  in  Toledo,  Ohio  in  1918.  He  was 
also  appointed  Acting  Director  of  the  new  National 
Eye  Institute.  Formerly  Professor  of  Biophysics  at  The 
Johns  Hopkins  University,  he  had  been  at  that  institu- 
tion since  1949. 

Dr.  MacNichol  is  an  internationally  known  neuro- 
physiologist  with  broad  research  experience.  He  has 
become  a  recognized  authority  on  vision  research,  and 
was  co-author  of  several  articles  on  vision  physiology 
with  Dr.  Haldan  K.  Hartline  of  Rockefeller  Univer- 
sity, winner  of  the  1967  Nobel  Prize  in  Physiology  or 
Medicine. 

After  receiving  an  A.B.  degree  in  physics  in  1941 
from  Princeton  University,  he  spent  5  years  at  the 
Massachusetts  Institute  of  Technology  Radiation 
Laboratory  as  a  staff  member  working  on  automatic 
radar  range  tracking  devices,  relay  radar,  and  missile 
guidance  systems.  He  was  a  graduate  student  at  the 
Eldredge  Reeves  Johnson  Foundation  of  the  Univer- 
sity of  Pennsylvania,  1947-1948,  and  received  his 
Ph.  D.  degree  from  The  Johns  Hopkins  University 
in  1952. 

Dr.  MacNichol  left  NINDS  in  1973  to  join  the  staff 
of  the  Marine  Biological  Laboratory  at  Woods  Hole, 
Mass. 

Donald  B.  Tower,  M.D.,  Ph.  D. 

Dr.  Tower  was  appointed  Director  of  NINDS  on 
June  14,  1974.  He  has  been  Chief  of  the  Laboratory 
of  Neurochemistry  since  1963,  and  was  Chief  of  the 
Section  on  Clinical  Neurochemistry  from  1953  to 
1963.  For  the  one-year  period  1967-68,  he  also  served 
as  Acting  Associate  Director  for  Extramural  Programs. 


A  graduate  of  Harvard  College,  Dr.  Tower  received 
his  M.D.  from  Harvard  Medical  School  in  1944,  and 
his  Ph.  D.  in  neurochemistry  from  McGill  University 
in  Montreal,  Canada  in  1951.  He  then  became  an  As- 
sociate Neurochemist  at  the  Montreal  Neurological  In- 
stitute and  an  Assistant  Professor  of  experimental 
neurology  and  Markle  Scholar  at  McGill  University. 

Dr.  Tower,  who  holds  the  rank  of  Medical  Director 
in  the  regular  corps  of  the  U.S.  Public  Health  Serv- 
ice, is  also  an  Associate  Professor  of  Neurology  and 
Research  Consultant  in  Neurobiochemistry  at  George- 
town University  Medical  School  in  Washington,  D.C. 
For  the  past  five  years  he  has  served  as  Chief  Editor 
of  the  Journal  of  Neurochemistry. 

He  is  a  member  of  numerous  professional  societies, 
including  the  American  Society  of  Neurochemistry 
and  the  International  Society  for  Neurochemistry.  In 
both  of  these,  he  is  currently  a  member  of  the  Council 
of  the  Society.  In  1969,  he  was  Head  of  the  Neuro- 
chemistry Exchange  Mission  to  the  Soviet  Union 
under  the  U.S. -Soviet  Exchange  Program.  Dr.  Tower 
has  authored  over  100  scientific  papers,  including  a 
monograph  on  the  Neurochemistry  of  Epilepsy. 

NINDS  Appropriations  for  Grants  and  Direct 
Operations,  Fiscal  Years  1954-74 


Fiscal 

Total  grants 

Direct 

Total 

year 

operations 

1954 

.       $3,  354,  000 

$1,  146, 000 

$4,  500,  000 

1955 

5,  054, 000 

2,546,500 

7,  600,  500 

1956 

6,  300, 000 

3,  561,  000 

9,  861,  000 

1957 

14,  280,  000 

4,  370,  000 

18, 650,  000 

1958 

16,  250,  000 

5,  137,  000 

21,  387,  000 

1959 

23,  166,  000 

6,  237,  000 

29, 403,  000 

1960 

33,  908, 000 

7,  579,  000 

41, 487, 000 

1961 

.       47,  867,  000 

8,  733,  000 

56,  600,  000 

1962 

56,  240, 000 

14,  572,  000 

70,  812,  000 

1963 

67, 022,  000 

16, 484, 000 

83, 506,  000 

1964 

74,241,000 

13, 434,  000 

87,  675,  000 

1965 

73,  147, 000 

14, 674,  000 

87,821,000 

1966 

84,  800,  000 

16,  353,  000 

i  101,153,000 

1967 

96,  130,  000 

20,  166,  000 

1 16,  296,  000 

1968 

.     107, 001,  000 

21,  632, 000 

128, 633, 000 

1969 

.       78, 006, 000 

25, 259, 000 

103, 265, 000 

1970 

81,186,000 

26,  179,000 

107,  365, 000 

1971 

75,  884, 000 

27,  618, 000 

103,  502, 000 

1972 

86,  542, 000 

30,  048,  000 

1 16,  590, 000 

1973 

99, 640, 000 

31,032,000 

130,  672, 000 

1974 

91,  874,  000 

33,  126, 000 

125,  O00, 000 

i  Includes  $5,500,000  of  the  supplemental  appropriation 
provided  by  PL  89-199  to  intensify  and  expand  support  of 
research  in  heart  disease,  cancer  and  stroke. 
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SPECIAL  NINDS  PROGRAMS 

Collaborative  Perinatal  Project 

The  Collaborative  Project  on  Cerebral  Palsy,  Mental 
Retardation,  and  Other  Neurological  and  Sensory 
Disorders  of  Infancy  and  Childhood  was  initiated  in 
1957.  It  has  been  a  unified  effort  of  12  medical  centers 
across  the  country  and  NINDS.  The  object  of  the  in- 
vestigation had  been  to  determine  the  relationship 
between  factors  affecting  women  during  pregnancy, 
labor,  and  delivery  and  the  neurological  and  sensory 
disorders  of  their  offspring.  The  offspring  of  55,000 
mothers  have  been  studied.  Extensive  data  are  now 
being  analyzed.  Strong  centers  have  been  created 
within  collaborating  institutions  for  perinatal  research. 
These  centers  are  providing  a  broad  research  base  for 
continuing  investigations  of  prenatal  and  postnatal 
factors  in  the  etiology  of  disorders  of  the  nervous  sys- 
tem and  sense  organs  in  infancy  and  childhood. 

Cerebrovascular  Disorders  Projects 

The  NINDS  has  long  recognized  the  significance  of 
stroke — the  third  largest  cause  of  death  in  the  Na- 
tion— as  a  national  problem,  and  has  developed  a 
broad  program  of  attack.  This  program  is  implemented 
through  intramural  research  at  Bethesda,  and  extra- 
mural support  for  numerous  research  projects  and  co- 
operative studies.  In  addition,  a  group  of  multidis- 
ciplinary  research  centers  for  cerebrovascular  disease, 
located  in  major  medical  centers  have  been  estab- 
lished and  are  being  supported.  In  1973,  10  new  cen- 
ters for  research  in  problems  of  acute  care  were  es- 
tablished. These  new  units  are  developing  methods  for 
preventing  small  strokes,  and  for  treating  the  acute 
phases  of  major,  life-threatening  strokes. 

Trauma 

An  accelerated  program  in  the  area  of  trauma  to 
the  nervous  system  was  begun  with  the  award  of  grants 
for  head  injury  clinical  research  centers.  Five  centers 
were  established,  and  these  groups  have  been  supple- 
mented by  five  acute  spinal  cord  injury  clinical  re- 
search centers.  These  centers  are  searching  for  better 
ways  to  deal  with  head  injury,  and  are  seeking  new 
and  more  effective  means  to  decrease  the  incidence  and 
severity  of  the  paralysis  following  injury  to  the  spinal 
cord.  Meshed  with  these  programs  are  vigorous  re- 
search efforts  in  the  areas  of  neural  prostheses  and 
nerve  regeneration. 


Epilepsy 

In  epilepsy,  the  work  of  five  clinical  research  centers 
is  being  supplemented  by  the  Institute's  collaborative 
and  field  program  of  evaluating  current  and  promising 
new  anticonvulsant  drugs.  An  important  feature  of  this 
program  is  the  emphasis  on  monitoring  drug  levels  in 
the  blood  as  an  essential  correlate  of  clinical  response 
and  efficacy.  Such  correlations  have  made  it  possible 
to  increase  substantially  the  number  of  epileptic  pa- 
tients benefiting  from  adequate  control  with  the  usual 
anticonvulsant  drugs. 

Lipid  Storage  Diseases 

A  15-year  program  of  fundamental  intramural  re- 
search has  elucidated  the  biochemical  defects  in  the 
genetically-determined  group  of  lipid  storage  diseases 
(Gaucher's  disease,  Niemann-Pick  disease,  Fabry's  dis- 
ease, Tay-Sachs  disease,  etc. )  afflicting  mostly  children 
and  almost  uniformly  fatal.  Institute  scientists  have 
discovered  that  the  defect  in  each  case  is  a  lack  or  fail- 
ure of  a  key  enzyme  in  the  pathway  for  the  degradation 
and  disposal  of  the  specific  lipid  that  accumulates  in 
tissue  cells  in  each  disorder.  On  the  basis  of  this  knowl- 
edge, simple  tests  have  been  devised  for  diagnosis, 
identification  of  carriers,  and  the  monitoring  of  preg- 
nancies. Current  efforts  are  directed  toward  isolation 
and  purification  of  the  needed  enzymes  and  the 
development  of  procedures  for  possible  replacement 
therapy. 

Slow  Virus  Research 

A  long-term,  mostly  intramural,  NINDS  program 
on  slow  viruses  has  culminated  in  the  discovery  that  a 
number  of  rare  degenerative  diseases  of  the  nervous 
system  represent  slow  virus  infections  manifested  many 
years  after  initial  contact  with  the  virus.  These  diseases 
have  been  experimentally  transmitted  to  a  number  of 
primate  species  after  very  long  incubation  periods  (up 
to  8  years)  .Institute  scientists  are  now  seeking  answers 
to  such  basic  questions  as :  How  many  other  more  com- 
mon degenerative  nervous  system  disorders  may  be 
caused  by  slow  viruses?  Could  these  agents  be  major 
factors  in  aging?  Could  they  cause  multiple  sclerosis, 
amytrophic  lateral  sclerosis,  and  the  like?  These 
studies  are  viewed  as  some  of  the  Institute's  most  pro- 
vocative and  promising,  in  terms  of  potential  impact 
on  human  health. 
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John  E.  Fogarty  International  Center  for 
Advanced  Study  in  the  Health  Sciences 


MISSION: 

The  Fogarty  International  Center  for  Advanced 
Study  in  the  Health  Sciences  is  designed  to  advance 
man's  knowledge  in  the  biomedical  and  allied  sciences, 
and  to  relate  new  knowledge  to  present  day  society. 
It  fosters  international  cooperation  and  collaboration 
in  the  interests  of  the  health  of  mankind  and,  as  the  first 
center  for  advanced  study  within  the  Federal  structure, 
may  develop  major  intellectual  undertakings  unre- 
stricted by  jurisdictional  considerations.  Through  the 
thorough  exploration  of  such  undertakings  in  the  Cen- 
ter, ideas  and  syntheses  having  basic  impact  upon  the 
future  development  of  medical  and  biological  sciences 
and  the  nature  of  health  action  in  the  future  should 
emerge. 

Because  of  the  strong  interactions  between  the  pro- 
grams of  the  Center  and  the  interests  and  responsibil- 
ities of  other  NIH  units,  as  well  as  U.S.  universities 
and  other  Federal  agencies,  the  Center's  efforts  are 
carefully  coordinated  with  these  organizations,  and 
are  intended  to  complement  and  strengthen  existing 
capabilities  of  others  through  cooperative  effort. 

IMPORTANT  EVENTS  IN  FIC  HISTORY 

January  18,  1967 — Rep.  Melvin  Laird  (Wis.)  pro- 
posed to  Congress  the  establishment  of  an  Interna- 
tional Research  and  Study  Center  at  NIH  as  an 
appropriate  memorial  to  the  late  Rep.  John  E. 
Fogarty.  Subsequently  the  President  announced  that 
he  was  seeking  funds  for  the  establishment  of  the 
John  E.  Fogarty  International  Center  for  Advanced 
Study  in  the  Health  Sciences. 

February  26, 1968 — Departmental  approval  was  given 
to  the  establishment  of  the  Fogarty  Center. 

March  12,  1968 — Official  notice  of  the  establishment 
of  the  Fogarty  Center  was  published  in  the  Federal 
Register. 

June  16, 1968— Milo  D.  Leavitt,  Jr.,  M.D.,  former  De- 
puty Assistant  Secretary  for  Science  and  Population, 
DHEW,  appointed  the  first  Director. 

July  1,  1968 — The  Fogarty  Center  became  opera- 
tional. The  NIH  Office  of  International  Research 
was  abolished  and  several  of  its  functions  were  trans- 
ferred to  the  new  Center. 


April  28,  1971 — A  bronze  sculpture,  commissioned  by 
Mrs.  Mary  D.  Lasker,  of  the  late  John  E.  Fogarty, 
Member  of  Congress,  for  whom  the  Center  was 
named,  was  placed  in  Stone  House  and  dedicated 
by  Mrs.  Lasker. 

BIOGRAPHICAL  SKETCH  OF 
FIC  DIRECTOR 

Milo  D.  Leavitt,  Jr.,  M.D. 

Dr.  Milo  David  Leavitt,  Jr.,  was  born  June  24, 1915, 
in  Beloit,  Wis.  He  received  an  A.B.  degree  from  the 
University  of  Wisconsin  in  1938,  an  M.D.  from  the 
University  of  Pennsylvania  in  1940,  and  an  M.P.H. 
degree  from  Harvard  University  in  1959.  From  1942 
to  1945  he  served  in  the  U.S.  Army  Medical  Corps. 

Entering  the  PHS  in  1959,  Dr.  Leavitt  served  as 
Chief  of  the  Project  Services  Branch,  Collaborative 
Research,  NINDB,  until  1962  when  he  was  appointed 
Head  of  the  Special  International  Programs  Section, 
Office  of  International  Research.  In  1966  he  assumed 
the  position  of  Deputy  Assistant  Secretary  for  Science 
and  Population,  DHEW. 

Dr.  Leavitt  returned  to  NIH  as  Deputy  Chief,  Office 
of  Program  Planning  in  1967.  On  June  16,  1968  he 
was  appointed  Director,  John  E.  Fogarty  International 
Center  for  Advanced  Study  in  the  Health  Sciences. 

MAJOR  PROGRAMS 
Advanced  Study 

The  Center's  programs  of  advanced  study  are  based 
on  the  premise  that  research  has  made  great  progress 
in  responding  to  the  needs  of  society,  its  environment, 
and  the  growth  of  individuals.  Among  the  areas  cur- 
rently being  studied  at  the  Center  are  such  timely  prob- 
lems as  the  state  of  the  art  of  preventive  medicine, 
medicine  and  public  health  as  practiced  both  in  the 
USSR  and  the  People's  Republic  of  China,  and  medi- 
cal education  and  training. 

In  addition  to  the  three  areas  mentioned  above,  the 
Center  is  continuing  to  study  problems  in  fundamental 
science,  to  achieve  a  greater  understanding  of  biologi- 
cal and  behavioral  sciences  through  advanced  study, 
and  to  identify  the  legal,  ethical,  social  and  economic 
problems  that  may  arise  from  new  findings  of  biomedi- 
cal research.  During  the  few  years  of  its  existence,  the 
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Center  has  sponsored  a  large  number  of  conferences, 
workshops  and  symposia,  involving  hundreds  of  in- 
ternational specialists  in  such  fields  as  human  genetics, 
population  and  family  planning,  and  environmental 
health  problems.  Results  of  these  meetings  have  been 
reported  in  a  number  of  publications. 

Fellowships  and  Scholars 

Since  its  establishment,  the  Center  has  supported 
and  administered  the  NIH  International  Research 
Fellowship  Program.  This  program  was  initiated  in 
1958  and  has  provided  opportunities  to  over  1,400 
qualified  young  foreign  biomedical  scientists  to  obtain 
advanced  research  training  and  to  participate  in  col- 
laborative research  in  major  educational  and  research 
institutions  throughout  the  U.S.,  as  well  as  NIH. 

Through  its  Fogarty  Scholars-in-Residence  pro- 
gram, the  Center  provides  an  opportunity  for  the  as- 
sembly of  outstanding  authorities  from  this  country 
and  abroad  to  direct  their  attention  to  the  exploration 
of  problems  within  thc'r  own  disciplines,  as  well  as 
related  fields  of  interest. 

The  Center  has  received  approval  for  the  establish- 
ment of  a  Senior  International  Fellowship  Program  for 
the  purpose  of  providing  opportunities  to  outstanding 
faculty  members  at  mid-career  to  study  abroad  and 
share  their  expertise.  Participants  with  demonstrated 
productive  scholarship  and  recognized  stature  in  their 
professions  will  be  chosen  from  schools  of  medicine, 
osteopathy,  dentistry  and  public  health. 

International  Cooperation 

The  Center  coordinates  NIH  international  pro- 
grams with  the  international  health  activities  of  other 
Federal  agencies,  international  health  organizations, 
and  the  scientific  and  health  agencies  of  other  coun- 
tries. It  also  works  closely  with  other  Federal  agencies 
in  coordinating  international  agreements  which  pro- 
vide for  and  encourage  international  cooperation  in 
the  health  sciences. 

Gorgas  Memorial  Laboratory 

The  Gorgas  Memorial  Laboratory,  located  in  the 
Republic  of  Panama,  is  supported  in  part  by  a  con- 
tribution from  the  U.S.  Government  which  is  ad- 
ministered by  the  Fogarty  International  Center.  The 
merger  of  the  Gorgas  Memorial  Laboratory  and  the 
Middle  America  Research  Unit  took  place  in  1972— 
1973.  This  merger  assures  the  potential  for  develop- 
ment of  a  unique  medical  research  educational  pro- 


gram in  international  health  which  will   include   a 
regional  medical  library. 

Support  Functions 

In  addition  to  its  own  programs  the  Fogarty  Inter- 
national Center  provides  administrative  support  to 
several  vital  international  activities. 

Special  Foreign  Currency  Program 

Biomedical  research  and  health  science  information 
exchange  activities  are  carried  on  in  selected  countries 
abroad  through  the  Special  Foreign  Currency  (P.L. 
480)  Program.  The  program  is  funded  with  U.S.- 
owned  foreign  currency  and  does  not  require  dollars 
from  tax  revenues.  All  projects  are  collaborative,  bring- 
ing the  efforts  of  scientists  both  in  the  U.S.  and  abroad 
to  bear  on  problems  of  mutual  interest.  Seven  foreign 
governments  currently  participate  in  the  program. 

International  Education  Program 

In  addition  to  the  post-graduate  Fellows  who  come 
to  this  country  each  year  for  training,  health  profes- 
sionals from  many  foreign  countries  come  to  the  U.S. 
for  additional  training.  The  responsibility  for  arrang- 
ing for  the  training  of  medical  and  allied  health  per- 
sonnel supported  by  the  World  Health  Organization 
and  the  Pan  American  Health  Organization  is  another 
of  FIC's  administrative  responsibilities.  Programs  are 
arranged  throughout  the  U.S.  annually  for  the  training 
of  approximately  550  such  foreign  medical  profes- 
sionals who  are  financially  supported  by  these 
organizations. 

FIC  is  also  responsible  for  the  selection  of  U.S. 
candidates  for  World  Health  Organization  short-term 
fellowships  for  study  abroad.  These  fellowships  were 
established  to  enable  U.S.  health  professionals  to  gain 
an  insight  into  health  service  systems  in  other  coun- 
tries and  to  share  their  expertise  with  their  counter- 
parts abroad.  Approximately  50  fellowships  are  award- 
ed annually  from  local  governmental  agencies  and  ed- 
ucational institutions  to  study  health  care  delivery  sys- 
tems in  various  countries  throughout  the  world. 

International  Visitors  Center 

Each  year  hundreds  of  foreign  scientists,  from  doc- 
toral candidates  to  Nobel  Prize  winners,  arc  attracted 
to  NIH.  The  International  Visitors  Center  within  the 
Fogarty  Center  provides  a  central  point  where  these 
visiting  scientists  and  guests  may  receive  guidance  and 
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assistance.  In  addition,  for  a  number  of  years,  NIH 
has  had  an  extensive  program  offering  an  opportunity 
to  over  200  qualified  foreign  scientists  each  year  to 
work  and  learn  with  NIH  scientists  while  at  the  same 
time  providing  an  unusual  experience  and  potential 
for  further  exchange  of  knowledge.  During  FY  1972, 
the  responsibility  for  the  administration  of  this  pro- 
gram was  transferred  to  the  International  Visitors 
Center. 

Finally,  the  Fogarty  International  Center  provides 
leadership  in  insuring  that  NIH  activities  conform  to 
international  policies  and  procedures. 
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Division  of  Computer  Research  and  Technology 


MISSION: 

The  Division  of  Computer  Research  and  Technol- 
ogy has  primary  responsibility  for  incorporating  the 
power  of  modern  computers  into  the  biomedical  pro- 
grams and  administrative  procedures  of  NIH.  It  also 
serves  as  a  scientific  and  technological  resource  for 
other  organizations  in  the  PHS  and  related  areas. 

It  plans  and  conducts  research,  developmental,  and 
demonstration  programs  in  mathematical  and  other 
computer-related  sciences,  including  information  proc- 
essing, in  support  of  NIH  programs;  provides  a 
professional  and  technical  advisory  resource  in  re- 
levant areas  of  mathematics  and  other  computer- 
related  sciences;  formulates  and  administers  NIH-wide 
policies,  standards,  methods,  and  procedures  regard- 
ing computation  and  data  processing  activities,  and 
plans  and  conducts  appropriate  training  of  NIH  staff. 

In  fulfilling  these  responsibilities,  the  Division  (1) 
carries  out  a  program  of  research,  on  both  theoretical 
and  applied  levels,  in  mathematics,  mathematical  sta- 
tistics, and  computer  programming,  (2)  designs  and 
develops  special-purpose  data  handling  equipment  to 
meet  unique  research  needs,  (3)  analyzes  requirements 
and  designs  and  develops  data  processing  systems  to 
make  effective  use  of  advanced  techniques  and  equip- 
ment, and  (4)  provides  a  broad  span  of  computer 
based  services  and  facilities  to  meet  the  research,  pro- 
gram management,  and  administrative  requirements 
of  NIH. 

IMPORTANT  EVENTS  IN  DCRT  HISTORY 

1954 — A  central  data  processing  facility  was  estab- 
lished in  Office  of  the  Director,  NIH,  under  Dr. 
Harold  Dorn,  combining  EAM  (punched  card) 
equipment  and  biometric  expertise. 

1956 — In  January  the  biometric  facility  became  the 
Biometrics  Branch  in  the  newly  formed  Division  of 
Research  Services ;  in  May  the  NIH  Director  estab- 
lished a  Committee  on  Electronic  Data  Processing 
and  Computers. 


March  1958 — NIH  installed  its  first  electronic  com- 
puter. 

March  8,  1960 — The  Surgeon  General  approved  es- 
tablishment of  a  Computation  and  Data  Processing 
Branch  in  the  Division  of  Research  Services. 

October  1961 — NIH  installed  its  first  "second  genera- 
tion" computer. 

April  25,  1962— The  Director,  NIH,  appointed  a 
Steering  Commitee  to  undertake  a  comprehensive 
study  of  data  processing  activities  at  NIH. 

April  1963 — The  NIH  Steering  Committee  recom- 
mended the  establishment  of  a  Division  of  Computer 
and  Information  Sciences  (subsequently  changed  to 
DCRT),  including  provision  for  the  transfer  of  the 
Computation  and  Data  Processing  Branch,  DRS,  to 
the  new  organization. 

April  16,  1964 — DHEW  approved  establishment  of 
DCRT. 

June  22,  1965— As  a  result  of  a  joint  NBS/NIH  study 
of  NIH  data  processing  requirements,  a  contract  was 
awarded  for  conversion  of  the  NIH  computer  system 
from  second  to  third  generation  equipment. 

April  1,  1966 — The  first  components  of  the  third  gen- 
eration computer  system  were  installed. 

August  1,  1966— Appointment  of  Dr.  Arnold  W.  Pratt 
as  the  first  Director  of  DCRT. 

January  1,  1967 — DCRT  was  re-organized  with  the 
establishment  of  the  Laboratory  of  Applied  Studies, 
the  Computer  Systems  Laboratory  and  the  Physical 
Sciences  Laboratory  in  addition  to  the  Computa- 
tion and  Data  Processing  Branch. 

December  20,  1968—  The  Computation  and  Data 
Processing  Branch  was  subdivided  into  the  Com- 
puter Center  Branch  and  the  Data  Management 
Branch. 
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July  1969 — Two  real  time  process  control  computers 
designed  by  DCRT  were  installed  in  laboratories  of 
NIAMDandNIDR. 

July  1974 — The  Laboratory  of  Statistical  and  Math- 
ematical Methodology  was  established,  combining 
disciplines  from  several  parts  of  DCRT. 

BIOGRAPHICAL  SKETCH  OF 
DCRT  DIRECTOR 

Arnold  W.  Pratt,  M.D. 

Dr.  Pratt  was  appointed  Director  of  DCRT  in  Au- 
gust 1966,  two  years  after  the  Division  was  established. 
In  1948,  he  joined  NCI  as  Head  of  the  Energy  Metab- 
olism Section  in  the  Laboratory  of  Physiology.  His 
research  at  NCI  led  him  to  investigate  a  number  of 
biomedical  research  areas  to  which  computers  might 
be  applied  and  he  subsequently  published  several 
papers  on  computational  analysis  of  ultraviolet  absorp- 
tion spectra  and  the  use  of  computers  in  cancer  chemo- 
therapy. Dr.  Pratt  has  presented  his  research  in 
computational  linguistics  at  international  meetings  and 
frequently  gives  lectures  on  the  application  of  com- 
puters to  biomedical  problems. 

Born  in  Binghamton,  N.Y.  in  1920,  Dr.  Pratt  is  an 
alumnus  of  Hobart  College  and  received  his  medical 
degree  from  the  University  of  Rochester  School  of 
Medicine  in  1946.  He  served  on  the  staff  of  the  New 
York  Hospital  from  March  1946  to  July  1947  and  as  a 
resident  physician,  Protestant  Children's  Service;  Re- 
search Associate,  Cornell  Medical  School  from  July 
1947  to  July  1948.  He  is  a  member  of  the  American 
Association  for  the  Advancement  of  Science  and  the 
Association  for  Computing  Machinery. 


problems  of  the  Institutes  and  Divisions  which  do  not 
lend  themselves  to  solution  through  use  of  DCRT's 
central  computer  facility. 

Laboratory  of  Applied  Studies  undertakes  coopera- 
tive studies  with  NIH  scientists  where  mathematics, 
statistics  and  computing  sciences  can  be  applied  to  bio- 
medical problems. 

Physical  Sciences  Laboratory  analyzes  biological 
phenomena  in  terms  of  theoretical  physics  and 
chemistry. 


DCRT  RESEARCH  AND  SERVICE  AREAS 

The  DCRT  has  six  functionally  oriented  laboratories 
and  branches : 

Computer  Center  Branch  staffs,  maintains  and  op- 
erates the  central  computer  facility  and  its  associated 
on-line  terminal  devices  in  support  of  all  NIH 
programs. 

Data  Management  Branch  provides  NIH  with  effi- 
cient, effective  and  easily  accessible  computer-based 
capabilities  for  data  management  and  analysis. 

Laboratory  of  Statistical  and  Mathematical  Meth- 
odology develops  theory,  serves  as  consultants  and  pro- 
vides computer-based  statistical  and  mathematical 
methods  for  NIH  scientists  and  managers. 

Computer  Systems  Laboratory  designs,  installs  and 
implements    custom-designed    computer   systems   for 
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Clinical  Center 


MISSION: 

As  the  research  hospital  of  NIH,  the  Clinical  Center 
provides  patient  care  in  support  of  the  clinical  investi- 
gations conducted  by  the  categorical  Institutes. 

Facilities  and  personnel  are  provided  to  study  both 
normal  and  abnormal  physical  and  emotional  pheno- 
mena in  patients,  thereby  furthering  the  quest  for  new 
knowledge  of  the  diseases  of  man. 

Programs  are  conducted  to  encourage  the  continu- 
ous interchange  of  information  and  ideas  between  the 
many  specialized  branches  of  medical  and  laboratory 
science  at  NIH.  The  Clinical  Center  fosters  such  inter- 
change with  medical  and  other  scientific  personnel 
throughout  the  world  by  administering  the  NIH  visitor 
program  and  through  publication  in  technical  and 
scientific  media. 

An  environment  is  maintained  wherein  productive 
medical  research  can  be  expected  to  flourish  and  in 
which  promising  young  physician-investigators  may 
have  advanced  training  opportunities  which  will  fit 
them  for  successful  careers  in  medical  research  and 
teaching.  Medical  students  also  receive  instruction  in 
specific  clinical  subspecialties. 

Research  in  methods  and  techniques  of  hospital  care 
in  a  medical  research  environment  is  conducted,  and 
the  Clinical  Center  serves  as  a  model  of  study  for  pro- 
fessionals in  biomedical  research  and  related  fields. 


IMPORTANT  EVENTS  IN  CC  HISTORY 

November  1948 — Construction  of  the  Clinical  Center 
was  started. 

June  22,  1951 — The  cornerstone-laying  ceremony  was 
held,  with  Oscar  R.  Ewing,  Federal  Security  Ad- 
ministrator, officiating,  and  President  Harry  S. 
Truman  as  honored  guest. 

July  2,  1953 — The  Clinical  Center  was  dedicated  by 
Oveta  Culp  Hobby,  DHEW  Secretary. 

July  6,  1953 — The  first  patient  was  admitted  to  the 
Clinical  Center. 


September  5,  1963 — A  new  surgical  wing  for  cardiac 
surgery  and  neurosurgery  was  dedicated  by  Luther 
L.  Terry,  M.D.,  PHS  Surgeon  General. 

July  2,  1969 — The  dedication  ceremony  was  held 
naming  the  Clinical  Center's  first  floor  auditorium, 
with  a  seating  capacity  of  500,  The  Jack  Masur 
Auditorium. 

July  1,  1974 — The  perinatal  biology  facility,  a  2-story 
addition  to  the  Clinical  Center  D-wing  was  ded- 
icated. 

CC  LEGISLATIVE  CHRONOLOGY 

July  1, 1944— Public  Law  410,  the  Public  Health  Serv- 
ice Act,  authorized  establishment  of  the  Clinical 
Center. 

July  8,  1947 — Under  Public  Law  165,  research  con- 
struction provisions  of  the  Appropriations  Act  for 
FY  1948  provided  funds  "For  the  acquisition  of  a 
site,  and  the  preparation  of  plans,  specifications,  and 
drawings,  for  additional  research  buildings  and  a 
600-bed  clinical  research  hospital  and  necessary  ac- 
cessory buildings  related  thereto  to  be  used  in  gen- 
eral medical  research.  .  .  ." 

BIOGRAPHICAL  SKETCHES 
OF  CC  DIRECTORS 

Jack  Masur,  M.D. 

Dr.  Jack  Masur  served  as  Director  of  the  Clinical 
Center  from  1948  to  1951,  during  the  planning  and 
construction  of  this  511-bed,  1,100-laboratory  research 
hospital. 

John  A.  Trautman,  M.D. 

Dr.  John  A.  Trautman  was  Director  of  the  Clinical 
Center  from  July  1,  1951  to  June  24,  1954.  Prior  to  his 
tenure  at  the  Clinical  Center,  Dr.  Trautman  directed 
the  PHS  Staten  Island  facility,  a  985-bed  general  hos- 
pital. Later,  he  was  Chief  of  its  Department  of  Derma- 
tology and  Syphilology. 
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Dr.  Trautman  entered  PHS  in  1939,  serving  his 
internship  at  the  Chicago  Marine  Hospital.  There- 
after he  was  assigned  to  various  PHS  facilities. 

Upon  leaving  the  Clinical  Center  in  1954,  Dr. 
Trautman  assumed  the  position  of  Medical  Officer 
in  Charge  of  the  PHS  hospital  in  Fort  Worth,  Tex. 
He  retired  from  the  Service  in  1964. 

Donald  W.  Patrick,  M.D. 

Dr.  Donald,  W.  Patrick  was  a  Director  of  the 
Clinical  Center  from  June  23,  1954  to  October  30, 
1956.  Prior  to  this  appointment,  Dr.  Patrick  served  as 
Medical  Officer  in  Charge  of  PHS  hospitals  from  1 945 
to  1954  at  Evansville,  Ind.,  Detroit,  Mich.,  and  Balti- 
more, Md. 

A  native  of  Denver,  Colo.,  Dr.  Patrick  received  his 
M.D.  from  the  University  of  Colorado  in  1930.  After 
interning  at  New  Orleans  Hospital,  he  was  commis- 
sioned in  PHS  in  1931.  Dr.  Patrick  joined  the  NIH 
staff  in  1935,  and  the  following  year  his  NIH  assign- 
ment took  him  to  the  Leprosy  Investigations  Service 
at  the  Kalihi  Hospital  in  Honolulu. 

After  leaving  the  Clinical  Center  in  1956,  Dr.  Patrick 
was  Medical  Director  of  the  PHS  hospital  in  San  Fran- 
cisco until  his  retirement  on  Aug.  1,  1962.  He  main- 
tained his  interest  in  PHS  activities  until  his  death 
in  1966. 

Jack  Masur,  M.D. 

Dr.  Jack  Masur  was  reappointed  Director  of  the 
Clinical  Center,  Nov.  1,  1956.  In  addition  to  di- 
recting this  research  hospital,  Dr.  Masur  had  staff 
responsibility  in  the  Office  of  the  Director,  NIH,  as 
Associate  Director  for  Clinical  Care  Administration. 
He  joined  the  Commissioned  Corps  of  PHS  in  1943 
and  held  a  variety  of  responsible  posts. 

Dr.  Masur  was  internationally  known  in  the  fields 
of  hospital  administration  and  hospital  planning  and 
construction.  As  Chief  of  the  Bureau  of  Medical  Serv- 
ices, from  1951  to  1956,  he  directed  the  broad  medical 
care  programs  of  PHS  by  administering  its  hospitals 
and  other  hospital  facilities,  including  Freedmen's 
Hospital  in  Washington,  D.C. 

Before  joining  PHS,  Dr.  Masur  had  been  executive 
director  of  Lebanon  Hospital  and  assistant  director  of 
Montefiore  Hospital,  both  in  New  York  City.  He  was 
a  graduate  of  New  York  University  and  Cornell  Uni- 
versity Medical  School,  taking  his  internship  at  Belle- 
vue  Hospital  in  New  York  and  his  residency  in  medi- 
cine at  Montefiore  Hospital.  He  was  born  in  Augusta, 
Ga.,  June  16,  1908. 


Active  in  many  medical  and  health  organizations, 
Dr.  Masur  held  a  number  of  positions  in  the  Amer- 
ican Hospital  Association,  including  the  presidency  in 
1961-62.  He  was  ahi  a  member  of  the  Joint  Com- 
mission on  Accreditation  of  Hospitals;  a  member  of 
the  Advisory  Committee  of  the  Kellogg  Foundation 
and  of  the  Sloan  Institute  for  Hospital  Administration, 
and  had  been  president  of  the  American  Association 
of  Hospital  Consultants.  Dr.  Masur  held  a  teaching 
appointment  as  lecturer  in  hospital  administration  at 
Columbia  University  from  1947  to  1969.  He  was 
serving  as  Director  of  the  Clinical  Center  at  the  time  of 
his  death  on  March  8,  1969. 

Thomas  C.  Chalmers,,  M.D. 

Dr.  Thomas  C.  Chalmers  was  NIH  Associate  Direc- 
tor for  Clinical  Care  and  Director  of  the  Clinical 
Center  from  Feb.  8,  1970  to  Oct.  20,  1973. 

Dr.  Chalmers  came  to  the  Clinical  Center  from  the 
Veterans  Administration  in  Washington,  D.C.,  where 
he  had  been  Assistant  Chief  Medical  Director  for  Re- 
search and  Education.  Prior  to  his  tenure  there,  he  was 
Chief  of  Medical  Services  at  Lemuel  Shattuck  Hos- 
pital, Boston,  from  1955  to  1968. 

A  native  of  Forest  Hills,  N.Y.,  Dr.  Chalmers  at- 
tended Yale  College  and  received  his  M.D.  degree  from 
Columbia  College  of  Physicians  and  Surgeons.  He 
served  his  internship  at  Presbyterian  Hospital  in  New 
York  City  and  fellowships  and  residencies  at  New  York 
University  and  Harvard  Medical  School.  Dr.  Chalmers 
also  served  at  Boston  City  Hospital,  Harvard  Medical 
Services,  Thorndike  Memorial  Laboratory,  and  the 
Army  Medical  Graduate  School. 

Dr.  Chalmers  has  published  widely  in  the  field  of 
gastroenterology  and  on  the  use  of  controlled  clinical 
trials  to  evaluate  drugs  and  therapeutic  techniques.  He 
has  participated  in  many  national  medical  committees 
and  advisory  groups.  He  belongs  to  a  variety  of  profes- 
sional organizations  and  has  been  president  of  the 
American  Association  for  the  Study  of  Liver  Diseases 
and  the  American  Gastroenterological  Association.  He 
is  a  Diplomate  of  the  American  Board  of  Internal 
Medicine  and  a  member  of  its  Subspecialty  Board  on 
Gastroenterology. 

Upon  leaving  the  Clinical  Center,  Dr.  Chalmers 
became  President  of  the  Mount  Sinai  Medical  Center 
and  Dean  of  Mount  Sinai  School  of  Medicine  of  the 
City  University  of  New  York. 
Robert  S.  Gordon,  Jr.,  M.D. 

Dr.  Gordon  was  named  NIH  Associate  Director  for 
Clinical  Care  and  Director  of  the  Clinical  Center 
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Jan.  7,  1974. 

He  joined  NIH  in  1951  serving  first  with  the  Na- 
tional Heart  Institute  in  various  positions  including 
senior  investigator  in  the  Laboratory  of  Metabolism, 
and  chief  of  clinical  research  for  the  Pakistan-SEATO 
Cholera  Research  Laboratory  in  Dacca,  East  Pakistan 
(now  Bangladesh) .  He  became  Clinical  Director  of  the 
National  Institute  of  Arthritis  and  Metabolic  Diseases 
in  1964. 

Dr.  Gordon,  a  native  of  New  York  City,  earned  his 
M.D.  (magna  cum  laude)  from  Harvard  Medical 
School  and  served  an  internship  and  residency  at  Pres- 
byterian Hospital  in  New  York.  He  is  a  member  of  Phi 
Beta  Kappa,  Alpha  Omega  Alpha,  the  American 
Society  for  Clinical  Investigation,  the  American 
Physiological  Society,  the  American  Federation  for 
Clinical  Research,  the  Association  of  American 
Physicians,  and  the  American  Gastroenterological 
Association. 

He  has  served  on  the  HEW  Career  Service  Board 
for  Physicians,  the  National  Advisory  Committee  for 
the  Monell  Chemical  Senses  Center  in  Philadelphia, 
the  editorial  board  of  the  Journal  of  Lipid  Research, 
the  NIH  Clinical  Center  Medical  Board  and  its 
Clinical  Research  Committee,  and  has  held  several 
advisory  positions  for  NIH  cholera  research  programs. 

Dr.  Gordon  has  won  international  recognition  for 
his  contributions  to  better  understanding  of  fat  trans- 
port and  metabolism  as  related  to  prevention  of  pre- 
mature arteriosclerosis.  He  was  one  of  four  awarded 
the  1972  Stouffer  Prize.  The  award  was  based  on  his 
original  work  on  the  isolation  of  free  fatty  acids  from 
plasma  and  demonstration  of  their  origin,  hormonal 
control,  and  importance  as  a  source  of  energy.  He  is 
also  widely  known  as  the  originator  of  the  "PVP  test" 
for  protein-losing  gastroenteropathy. 

In  1970,  Dr.  Gordon  was  awarded  the  PHS 
Meritorious  Service  Medal  for  research  on  free  fatty 
acids,  for  helping  to  check  a  cholera  epidemic  in 
Pakistan,  and  for  outstanding  leadership  in  clinical 
research  administration. 

MAJOR  PROGRAMS 

Patient  Care 

Especially  designed  as  a  research  hospital  with  pa- 
tient areas  and  laboratory  modules  in  close  proximity, 
the  Clinical  Center  primarily  promotes  the  physical 
and  mental  well-being  and  restoration  to  health,  if 
possible,  of  patients  under  study  by  the  various  In- 
stitutes. To  assure  patient  care  of  the  highest  quality, 
medical  specialists  from  many  disciplines  are  centered 
within  one  building  and  are  available  to  focus  united 


attention  on  the  problems  of  the  patient.  With  the 
exception  of  direct  physician  care,  all  patient  services 
are  provided  by  the  Clinical  Center.  The  staff  em- 
phasizes warm,  personal  concern  as  well  as  efficient 
professional  care  of  the  patient. 

Eight  of  the  10  National  Institutes  of  Health  and 
the  National  Institute  of  Mental  Health  are  allotted 
bed  space  within  the  Clinical  Center.  The  Institutes 
select  patients — referred  to  NIH  by  physicians  through- 
out the  United  States  and  the  world — for  current 
clinical  studies  of  specific  diseases  and  disorders.  About 
15  percent  of  the  patients  are  "normal  volunteers" — 
healthy  persons  who  provide  scientists  with  an  index 
of  normal  body  functions  against  which  to  measure  the 
abnormal.  Normal  volunteers  come  under  such  varied 
sponsorship  as  colleges,  civic  organizations,  and  reli- 
gious groups. 

Research 

Professional  staff  members  serve  on  the  research 
team.  The  Nursing  Department  is  illustrative  of  this: 
nurses  assume  a  responsible  role  in  NCI's  chemo- 
therapy Laminar  Air  Flow  Room  and  plasmapheresis 
programs;  in  NINDS's  studies  of  the  mentally  retarded 
child;  and  in  NHLI's  program  for  continuous  intensive 
care  of  patients  who  have  undergone  heart  surgery. 

Members  of  the  professional  staff  also  conduct  re- 
search leading  to  progress  in  their  own  specialities. 
Illustrative  are  the  Clinical  Pathology  Department's 
study  of  hematological  and  chemical  profiles  in  normal 
individuals  and  of  computers  in  medicine;  the  Blood 
Bank  Department's  study  of  post-transfusion  hepatitis; 
the  Nuclear  Medicine  Department's  development  of 
the  technique  using  computers  coupled  to  a  gamma 
camera  to  evaluate  heart  function  and  efficiency  of 
pumping  action ;  the  Pharmacy  Department's  continu- 
ing development  and  formulation  of  suitable  drug 
dosages  for  investigational  use ;  and  the  Anesthesiology 
Department's  long-range  study  of  the  physiological 
changes  that  occur  during  the  use  of  various  types  of 
general  anesthesia. 

Professional  Training 

The  Clinical  Center  assists  the  medical  and  scien- 
tific staffs  of  the  Institutes  by  administering  an  As- 
sociateship  program  for  appointment  of  young  phys- 
icians interested  in  research  careers  and  provides  assist- 
ance in  residency  training  and  related  programs. 

The  Center  accepts  Clinical  Associates  in  the 
Anesthesiology  Department,  the  Clinical  Pathology 
Department,  the  Department  of  Diagnostic  Radiology, 
the  Department  of  Nuclear  Medicine,  and  the  Blood 
Bank  Department.  The  Associates  serve  as  researchers 
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for  2  to  3  years  under  the  guidance  of  senior  staff  mem- 
bers. The  Clinical  Pathology  and  Pathological  Anatomy 
Departments  offer  fully  approved  residency  programs. 

The  Center  coordinates  a  clinical  electives  program, 
open  to  students  from  any  of  the  Nation's  medical 
schools.  These  electives  emphasize  the  investigative 
approach  to  medical  problems.  The  students  rotate 
through  the  various  clinical  wards  and  also  participate 
in  special  rounds  and  conferences. 

A  program  of  elective  courses  for  nursing  students 
is  also  provided.  Open  to  students  from  any  of  the 
nation's  baccalaureate  programs  in  nursing,  the  elective 
program  is  designed  to  provide  an  in-depth  exposure 
to  a  nursing  specialty  in  a  research  environment. 

From  September  to  June  each  year,  the  Education 
Committee  of  the  Medical  Board  sponsors  a  series  of 
Combined  Clinical  Staff  Conferences.  The  proceedings 
of  at  least  six  are  published  each  year  in  the  Annals  of 
Internal  Medicine  and  reprints  are  made  available  to 
interested  physicians  on  request. 

National  Institutes  of  Health.  NIH  Almanac  1975.  Bethesda 
Maryland.  1975. 
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General 


HEALTH  R  &  D  AS  A  PROPORTION  OF  TOTAL  HEALTH  COST 

UNITED  STATES.  1964  AND  1974  EST. 


TOTAL  HEALTH  COST 


NATIONAL  HEALTH  COST.  1974  EST 
{IN  BILLIONS) 

TOTAL 

sios.e 

HOSPITAL  &  NURSING     HOME  CARE 

48  3 

PHYSICIANS'.  DENTISTS'.  AND  OTHER 
PROFESSIONAL  SERVICES 

27  2 

DRUGS.  APPLIANCES*  OTHER  EXPENSES 

216 

CONSTRUCTION 

44 

RESEARCH  

4  3 

HEALTH  RESEARCH  &  DEVELOPMENT 

$1.7  BILLION  -  4.6%  OF  1964  TOTAL  HEALTH  COST 


$4.3  BILLION     4%  OF  1974 
TOTAL  HEALTH  COST 


SOURCES    SOCIAL  SECURITY  BULLETIN.    VOL    38.  HO   2.  FEBRUARY  1975 

WITH  ADJUSTMENT  OF  R&D.  AND  THEREFORE  OF  TOTALS.  TO  CONFORM  WITH  NIH  DATA 


NATIONAL  HEALTH  EXPENDITURES 

BY  SELECTED  CATEGORIES  AND  SOURCE  OF  FUNDS.  FISCAL  YEARS  1964  1974 


BILLIONS 
$70  r 

60 

50 

40 

30 

20  h 

10 

0 


HOSPITALS  & 
NURSING  HOMES 


PHYSICIANS  &  OTHER 
PROFESSIONAL  SERVICES 


•" ^--=gTH»— — ^^THER* 


R&D 


64    65    66    67    68    69    70    71    72    73    74 
PRIVATE 


BILLIONS 
$70  r 

60 

50 

40 

30 

20 

10 

0 


TOTAL 


HOSPITALS  & 
NURSING  HOMES 


_..—  PHYSICIANS  6  OTHER 

„ PROFESSIONAL  SERVICES 

OTHER* —/ 


64    65    66    67    68    69    70    71    72    73    74 
PUBLIC 


•INCLUDES  DRUGS.  APPLIANCES.  OTHER  EXPENSES.  AND  CONSTRUCTION.   EXCLUDES  EDUCATION  AND  TRAINING  OF  MEDICAL  PERSONNEL 
SOURCES    SOCIAL  SECURITY  BULLETIN,  VOL.  38.  NO.  2.  FEBRUARY  1975-WITH  ADJUSTMENT  OF  R&D.  AND  THEREFORE  OF  TOTALS.  TO  CONFORM  WITH  NIH  DATA 
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HEALTH  R  ft  D  AS  A  PROPORTION  OF  TOTAL  R  &  D  COST 

UNITED  STATES.  1964  AND  1974  EST. 


TOTAL  R&D  COST 


SUPPORT  OF  HEALTH  R&D.  1974  EST. 

BY  SOURCE  BY  PERFORMER 


$4.3  BILLION 


HEALTH  RESEARCH  AND  DEVELOPMENT 

S1.6  BILLION  -8.6%  OF  1964  TOTAL  R&D 


$4.3  BILLION 


$4.3  BILLION -13.3%  OF  1974  TOTAL  R&D 


SOUHCF   FOR  TOTAL  R&D    NATIONAL  SCIENCE  FOUNDATION,  FOR  HEALTH  R&D:  NIH. 


f>7l)-2li[l   ()  -  7.ri  -  2 


MILLIONS 
$4,000 


3,000    - 


SUPPORT  OF  HEALTH  R  &  D  BY  SOURCE  OF  FUNDS 

UNITED  STATES.  1964-1974  EST. 


2,000   - 


1,000   - 


7%        OTHER 


1964  1965  1966  1967  1968  1969  1970  1971  1972  1973         1974  EST.  + 

•CONSTANT  DOLLARS  BASED  ON  BIOMEDICAL  R&D  DEFLATOR  (1970=  100).       tINCLUDES  FEDERAL  FUNDS  WITHHELD  IN  FY  1973  AND  RELEASED  FOR  USE  IN  1974. 
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NATIONAL  SUPPORT  FOR  HEALTH  RESEARCH  AND  DEVELOPMENT.  BY  SOURCE  AND  BY  PERFORMER. 
FISCAL  YEARS  1960-1974  EST.  (In  millnm  of  dottan)* 


Scctor 

I960 

19ES 

1M0 

1MB 

1967                 IMi 

1M6 

1*70 

1$71 

1*72 

1673 

1674  Ml. 

Total  of  A  or  B 

$161 

«2«1 

SMS 

11,837 

$2,281              $2.4(7 

$2,691 

$2,731 

$1,023 

$3,364 

$3,663 

$4.2*1 

A.  BY  SOURCE  OF  FUNDS 

Goveinmem  74  144  471  1.229  1.624  1.650 

Federal  74  139  448  1.174  1.459  1.682 

Stale  &  local  5  23  55  65  68 

Industry  51  62  253  460  560  661 

Private  nonprofit  36  55  121  156  177  1(6 

Foundations  11  14  40  42  46  50 

V0luntarvhealtha9enc.es  10  17  36  46  54  57 

Other  15  24  45  70  77  79 


1.746 

1.674 
72 

764 

1(1 

47 
61 
83 


1.743 

1.667 
76 


1(3 

47 
61 


1.(66 

1.877 

78 


207 

57 
63 
87 


B.   BY  PERFORMER 


Federal 

State  &  local 
Industry 
Private  nonprofit 

Higher  education 

Other  nonprofit 
Foreign 


36 
35 

t 

55 
71 

51 


64 

64 


128 

95 


136 
138 

t 

280 
427 

286 


366 

305 
51 

483 


251 
62 


433 

369 
64 

653 

1.120 
846 
274 

75 


403 
83 

725 

1.199 
914 
285 

67 


542 

458 

84 

813 

1.242 
952 
290 

(4 


676 
489 
87 
828 
1.240 
940 
300 


86* 
568 

91 


1.3*3 

1.038 

327 

112 


2.22* 

2.147 
79 

(26 

203 

53 
63 
87 


809 

99 


1*** 

1.204 

362 

116 


'Final  Federal  figures  will  be  available  after  April  1,  1975.  tBreakdown  not  available,  but  data  are  included  in  column  totals  (line  1). 


2411 

2.226 
88 

1.033 

217 

80 

70 

87 


763 
628 
125 

1.042 

1.812 

1.228 

384 

156 


2.887 

2.7(6 
92 

1.1(0 

224 

54 

82 

88 


(63 

692 

161 

1,217 

2.042 

1.548 
494 

177 


NIH  FUNDS  AS  A  PROPORTION  OF  NATION'S  HEALTH  R  £r  D* 

1974  AND  1975  (IN  MILLIONS) 


$4,291 


OTHER 
NON-FEDERAL 

INDUSTRY 


OTHER  FEDERAL 


$4,337 


NIH 


334 


1,270 


1,088 


8% 
29% 

25% 
38% 


1974  ESTIMATE 


1975  ESTIMATE 


•COVERS  ONLY  MEDICAL  AND  HEALTH-RELATEO  R&D  -  NO  TRAINING  OR  CONSTRUCTION         (INCLUDES  ABOUT  $151  MILLION 
WITHHELD  IN  FY  1973  AND  RELEASED  FOR  OBLIGATION  IN  1974. 
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FEDERAL  OBLIGATIONS  FOR  HEALTH  RESEARCH  AND  DEVELOPMENT  BY  AGENCY, 
FY1960-1B74M.*  (In  million,  of  dolbn) 


Dept  of  Health.  Educ  &  Welfare 

36  1 

National  Institutes  of  Health  J 

277 

HSMHA 

- 

Other  PHS 

7.7 

Other  DHEW 

0.8 

Atomic  Energy  Commission 

18.3 

Oept  of  Defense 

9.7 

Depl  of  Transportation 

0.1 

Veterans  Administration 

37 

National  Aeronautics  er  Space  Admin 

- 

Dept    of  Agriculture 

48 

National  Science  Foundation 

- 

Dept   of  Interior 

0  1 

Environmental  Protection  Agency 

- 

Dept   of  Slate 

- 

Special  Action  Oft   for  Drug  Abuse 

- 

Dept  of  Commerce  (NBS) 

- 

Consumer  Products  Safety  Commission 

- 

Dept  of  Justice 

- 

Tennessee  Valley  Authority 

0  1 

28.6 
23.7 


56 
90 


0.4 


310.7 
2806 


503 
41  5 

0.8 
16.1 

0.9 
15.1 
11.9 

07 

0.8 
0.3 

02 


•  1.174J2  $1,469.4 

826.2  1.061-2 

715  1  8124 


$1,681.*  $1,174.1  $1,«6«JS  $1.I7$J$  $2,147.3 


$2,225.3 


44.4 

84.6 
101.3 
28 
36.9 
600 
40.5 
19.7 
06 

0.8 

0.4 

0.6 


2000 
38.8 

95.9 
117.5 

2.4 
44  8 
81.8 
454 
138 

20 

2.2 

1.1 

1.5 


1.13$  J] 
864.0 
149.2 

SOCK 
468 

95.0 
114.0 
4.5 
45.6 
108.6 
45.8 
21.1 
27 

27 

0.7 

2.2 


1.1914 
8929 
179.8 
70.10 
48.7 

97.9 
117.5 
7.3 
50.3 
116.8 
48.8 
25.8 
4.4 


2.4 


i.i77  a 

873.3 
175.0 
73.10 
55.6 

104.2 
124.9 
9.7 
58.7 
85.9 
50.1 
28.0 
12.4 

108 

3.0 

1.9 


13IU 

1.038.9 

222.0 

26.7' 

29.4 

104.9 
124  2 
41.9 
62.7 
74.9 
60.3 
34.3 
22.6 
13.1 
16.2 


2.2 


1.6*4.3 

1.271.3 

244.8 

31  1" 

37.1 

102.7 
126.0 
39.0 
68.9 
50.3 
67.3 
37.2 
34.9 
14.5 
15.1 


2.9 


110.6 
128.6 
65.0 
74.2 
42.3 
61.1 
45.5 
33.3 
20.3 
163 
11.9 
4.7 


3.0 


$2.7*6.5 


1.809J  2.076.$ 

1.323.2  1,737$ 

224.5  255.51 

30.2"  44.0" 

32.0  36.5 


126.5 
121.4 
120.7 
81.1 
80.2 
S9.7 
47.0 
33.3 
16.8 
10.3 
10.0 
5.7 
4.3 
0.5 
0.1 


'Cowers  medical  and  health  related  R&D  (projects,  resources,  and  general  support),  but  not  training  or  construction.  I  Includes  funds  withheld  in  FY  1973  but  released  for  obligation  in  1974.  jAs  organized  in  the 
year  specified  §  Reorganized  during  FY  1974  into  ADAMHA,  CDC.  HRA.  and  HSA  ($147.2.  $40.8.  $65.6,  end  $12.1  millions)  I  Contains  NIMH,  previously  in  NIH  and  later  in  HSMHA  OContains  FDA.  "FDA 
only.  ItLess  than  $50  thousand.  Note:  Final  FY  1974  ftgures  will  be  available  after  April  1.  1975. 


NIH  IN  FISCAL  YEAR  1974  FUNDED. 


10%  OF  ALL  FEDERALLY 
SUPPORTED  R&D 


OTHER  DHEW 


FEDERAL  SUPPORT.  FY  1974  EST. 
(IN  MILLIONS)* 


$17.7  BILLION 

SOURCES    NSF,  FEDERAL  FUNDS  FOR  RESEARCH,  DEVELOPMENT, 
AND  OTHER  SCIENTIFIC  ACTIVITIES,  VOL.  XXIII,  TABLE  C8  - 
AND  NIH  FOR  DATA  ON  NIH,  REFLECTED  IN  TOTALS. 


AGENCY 

ALL  FED. 
R&D 

R&D  AT 
ACAD. 
INST. 

TOTAL 

DHEW 

NIH 

OTHER 
NSF 
DOD 
NASA 
AEC 
OTHER 

$17,733 

2.336 
1,738 
598 
530 
8,599 
3,026 
1,431 
1,811 

$2,236 

1,230 

1,034 

196 

418 

192 

88 

84 

224 

46%  OF  FEDERALLY  SUPPORTED  R&D 
AT  ACADEMIC  INSTITUTIONS 


$2.2  BILLION 


•INCLUDES  FUNDS  WITHHELD  IN  FY  1973 
AND  RELEASED  FOR  USE  IN  1974. 


NIH  Statistics  :  97 


NIH  FUNDS  OBLIGATED  FOR  R&D,  FISCAL  YEARS  1955-1974* 


MILLIONS 
$  2000 


1000 


1 
1955 

♦EXCLUDING 
FIC.  FOREIG 
WITHHELD 


1960  1965  1970  1974* 

CONSTRUCTION  AND  PROGRAMS  TRANSFERRED  OUT  OF  NIH.        tRSD  GRANTS.  R&D  CONTRACTS.  LABORATORIES  &  CLINICS.  COLLABORATIVE  PROGRAMS. 
N  CURRENCY  PROGRAMS.  BIOMETRY/EPIDEMIOLOGY/FIELO  STUDIES,  AN*D  PROGRAM  MANAGEMENT  APPLICABLE  TO  R&O        llNCLUDES  ABOUT  SI5I  MILLION 
N  FY  1973  AND  RELEASED  FOR  USE  IN  1974 


National  Institutes  of  Health.  "Basic  Data  Relating  to  the  National 
Institutes  of  Health  1975."  1975. 
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Appropriations 
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Appropriations  by  Component,  Fiscal  Years  1938-74 — Continued 
[Amounts  in  thousands  of  dollars] 


Total 
Fiscal  year  NIEHS  FIC  BHME  NLM  NEI «  OD "  RR»      appropria- 


tion '■ 


1938 $464 

1939 464 

1940 707 

1941 711 

1942 700 

1943 1,  278 

1944 2,  555 

1945 2,  835 

1946 3,415 

1947 8,  076 

1948 28,  876 

1949 37,  668 

1950 52,  146 

1951 60,  06o 

1952 57,  676 

1953 59, 031 

1954 71,  153 

1955 81,  268 

1956 98,  458 

1957 213,  007 

1958 241,  183 

1959 324,  383 

1960 430,  000 

1961 577,  161 

1962 766,  585 

1963 930,  800 

1964 974, 454 

1965 1,  058,  992 

1966  » , 1,  244, 406 

1967 1,  412,  983 

1968 $17, 289                $500 1, 178, 924 

1969 17,820                  600        $267,400          $18,160  1,394,052 

1970* 18,328              2,954          373,616            19,682          $24,342            $7,323   1,523,340 

1971" 20,151              3,666          432,310            21,440            30,032              8,903          $66,320  1,654,453 

1972  • 26,436              4,307          677,671             24,127            37,132            11,712            74,981  2,189,556 

1973" 30,956              4,666          742,628            28,568            38,562            12,042            75,073  2,496,693 

1974" 28,879              4,767            (")                   25,871            41,631             12,000          133,472  1,851,771 

1  Derived  by  transfers  from  other  NIH  appropriations  as  authorized  by  Congress. 

>  Includes  funds  for  construction  of  community  mental  health  centers  (1965  =$35,000,000;  1966=$50,000,000.) 

I  Includes  supplemental. 

•  Transferred  to  HSMHA  July  1,  1967. 

•  Transferred  to  HSMHA  July  1,  1968. 
■  Includes  supplemental. 

'  Discontinued  as  an  appropriation  July  1,  1969. 

•  GR&S  discontinued.  Research  Resources  appropriation  established.  DCTR  portion  transferred  to  Management. 

•  Includes  Cancer  Conquest  Program  of  $100,000,000. 
«  Transferred  to  FDA  July  1,  1972. 

II  Formerly  a  part  of  the  Neurology  Institute. 
11  Formerly  a  part  of  the  Management  Fund. 
'•  Formerly  a  part  of  GR  &S. 

14  No  appropriation  bill  signed  in  1973.  Figures  are  based  on  the  continuing  resolution. 
w  Totals  exclude  direct  construction  and  special  foreign  currency  program. 

>•  Reserve  legislated  by  P.L.  93-192  not  reflected. 

"  Transferred  to  Health  Resources  Administration,  July  1,  1973. 


NIH  Statistics  :  101 


9> 


5  £ 

2  ° 

ft,  T3 

I  "S 

6  -9 

«c  § 
o 

a  ! 

*  a 

a  J 


I 


a. 

o 

u 

Cu 

a. 
< 


u 

O 

* 


V 

as 


eS 


ffi  co  oi  n  m  -  cor^cocDcotocMCDr^o 

CMtNeO^OODONCNCO^iOl£(Nina) 

McO^^o-oiiorNTfiNcocO'-coir) 

co  ti-i  i->'  co"  m"  ©"  m"  o~  oo"  of  ^  co"  — T  cd"  o"  —I "  o"  w*  cm  to"  to"  cm"  cd"  id  co" 
cNcococNeo'i'^ooio-<OiO'-'Tj'incocN'*w,*'^cocNm 
69.  N   -N-.NCNcnTi'ioioioiON'Xiio^^Naiai 


(JlOiaiCNtD^tDrs 
COCNCO^tONO^O 

co"  m" 


o  ct>  cm  m 
~  r^  co  — 

CO    O    CO    CO 

cm"  -*  o"  Co" 
to  r~  r-  cm 

O 
in 

9  — c  o  o 
m  in  o  o 
to  in  m  in 

o 

CO 

■*  •*  CM  ^ 

m  co  o  oi 

N  o>  ID  in 

55 

o"  tJ«"  in"  r~" 

CM    CM    CM    CM 

10 

to 

69 

O 
01 
If) 

O    O    O    CM 

cn  in  o  — 
in  to  oi  r^ 

— •  to 

lO 

o  ^  to  CO 

CO    •*    CO    w 

oi  in  co  in 

CO 

03 

co" 

co"  cm"  in"  tj." 

cocDCOTf«tO'-«CDcotD 

«^CNIOIO^ONCO 

of  in"  "5  to"  to"  m  cd  co"  r-«" 

«*»  —    — • 


iocooicoiocmOJO^coco 

to"cTco"c>rcNcoio"crco(rrir)' 


a 


ifr 


§OOOOir>Tfr-O<N"£t0Or^ 
oinnioiococoicwOeocDai 

NOlCOICNCO^^'tOJ^CNCOrs      .      _ 

of  co"  -4?  cd"  ©"  to"  -*"  -T  *f  — "  3?  co"  CO  tJh"  <£  co"  o"  of  «f  o"  co* 


co  r^  cn  cm  lo  to  tJ- 
*T  22  cm  o  co  (n  co 

t    O    CN    *    ^     ^    CN 


iC^-tDCNCOCliOOiOCN 
C7)^tHOCOT}"iOC75CO^tD 

— T  of  cm"  co"  o"  tj«"  « ?  co"  to"  of  co" 

60-  --•    -n    CM    Of    CO    CO    CO 


COtOtOtOtOtn^tOtOcO 

r-toocococDtococD  — 

o^o(^w^iooicnlo 

Co"  CM    CM    t**"  — f  ^"*    CN    iff  cn" 

■^iniointo^to^r*- 


8 


IDOOONOICOMOlO'niOOini'COtoCON^io 

oia)M?cO'*"--OioNna3coOOo!2^l0co 

-4CJ)CO^OlOCONOOtSiCN'*(DCfl'Hmco^^iO 

co"  co"  Tf"  co"  «-*  co"  — "  — "  co"  co"  to"  of  ^F  cm  to  in"  <&  co  <-*  co"  to 


^lpN«--Np-ir)intscOCOCr)CNCNtD03tDO>lDNin^^ 


NCOCO^eoOOCOCNO-H^CN^ 


O    lO   ts. 


CM    CM    CO    rf    CO    CO    © 


CDCD-^inmmtoto  —  ^— T 

pnp-^---<NCNcN 


tNoi^MCOiOiCOaipHnOCOTftNlNO^COtDO^*^- 
OCOtN«tON^(NCO^CTirsN^N^CONCNOOOt!'K!l5'Xl 
iO^C0l0CT)C0t©O^r^iOOCT)iniO--iOC0t0OCM*>"tDt0uD 


coai^^totDtntoir)- *  n  to  to 

rt     CNCNtNCOiOt^OClCOOO 


'  n  *"  »  «n  o 
0  0  *-,  co  lO 


CMCOlOCMCMr*tOCM-* 


^*  CM  CO  m  CM  CM 

T  lO  -  CO  «  ^ 


._.   _.  ^*  CN  UJ  uj  CN  f  CJ  U  CN 

^uj-w«"COCNQ«cOCO(J1iOtO«COlO 

co  co  >n  to  cd  cd  cd  ■"*•  v  co  ^j-  -  


cm  m  m  CM 

CD  iO  w  vs 

—  O  —  Tj« 


CO  P*  O  CM  —■  O 

in  to  co  co  —  co 


1'lcNmOffiOO>CIi*cOCOOCOO)Q'i'ON-m-9^N 
^vOCMl^^^tOCDOtO*-«CMOCOCM^:itOin--«cnCD-HtO-^--- 

CNco»^coco>ntoocM^coor**inincor^tncoinTt'^tn--r-> 


CM 

CO 

o 

CM 

r» 

m 

CM 

9 

m 

* 

ro 

OJ 

CO 

N 

ro 

OJ 

co 

in 

to 

in 

CM 

CM 

cm 

"1 

m 

r~ 

h" 

m 

IC 

lO 

r~- 

00 

DO 

a) 

01 

v> 

,- 

SB 

© 

CO 

m 

m 

_ 

_ 

_ 

OI 

ca 

— 

OI 

ro 

r^ 

. 

O 

if) 

r-> 

m 

"t  o 

_ 

PM 

r^ 

in 

nj 

l/l 

-f 

■* 

IN 

r^ 

o 

in 

o 

CO 

y, 

m 

OI 

in 

m 

m 

■* 

to 

un 

CM 

Tf 

CM 

•* 

o 

CO 

m 

th 

m 

r^ 

CO 

CO 

* 

-+ 

m 

p* 

Oi 

to 

co 

CM 

OI 

OI 

? 

m 

m 

01 

r^ 

»> 

PI 

* 

r~ 

o 

oi 

m 

m 

u; 

10 

to 

oi 

-~ 

o 

a 

1 

o 

- 

8 

M 

CM 

CO 

a 

m 

to 

r- 

CO 

OI 

O 

M 

OJ 

ro 

* 

m 

to 

r- 

CO 

OI 

o 

__ 

CM 

CO 

+ 

m 

m 

m 

m 

m 

in 

m 

in 

to 

lO 

to 

in 

10 

to 

to 

m 

to 

co 

r^ 

r^ 

r^ 

r^ 

r^ 

01 

oi 

01 

oi 

CD 

oi 

oi 

oi 

OI 

01 

OI 

cr> 

01 

OI 

01 

oi 

0) 

01 

Ui 

OI 

01 

OI 

cn 

CT. 

0) 

102  :  NIH  Statistics 


3 
1 


tS 


at 

a 

S 


2 


I 


II 


m  cm 
t**  en 

o  o> 


r* 

s 


_  co  cm  cm  «  in  eo 

_.    00    O    CM    «    CM    CM    Ol   t-» 


mw  N  *  n - 

m  n  o>  a  x  in 

*  io  n  -  co  o 

"»  _„_,__eMCN    —    —    —i    —    —    •-    — 


CM 

m 

CO 

CO 

r* 

CO 

to  — 

-S  en 

*  CO 

CO 
CO 

eo 
en 

CD 

CO 

r* 

CO  <£> 

en  m 
eo  o 

co" 
if) 

cm" 

co" 

eo"  eo" 

eo  eo 

eo  co 
eo  en 

! 

8 

CM 

O  ir> 
O  cm 

io 

CM 
Ol 

CO 

s 

r* 

s 

CO 

—  o 

CO  o 

— i  en 

^  CO  fl 

to 

eo" 

CO 

■•J*"  cm" 

o  cm  m  eo  o 
io  f»  r«*  co  m 

— i  en  f»  eo  «*• 


«^eocMQt^^i^-«Ti> 
cor*r"»cn^r*eoincM 

s"  sf  sf  sf  s"  s"  s  S~  Sf 


N*NfflNNCNM-    COCM 

^■*co  —  to  —  cn^t'iocnm 
—  incnior^oco  —  r^mm 

^io"i^en"cn"o"cn"c5,©"'-rccr 


NN-MOONOOOO*io 

lOcommcocoiomo'OCM  — 
r*cor*r*tor*cMCneo~cOir> 


^w^^incoeoon^^rvcocooiN^'OtOto 


or*  —  PQQ<ocneneo-«cocMCM^CMco 
incocMcnooioeomoincor^r^incOco 

»NlfiN?MC1MO->IN*CIICl*Clffi 

— •"  eo  ^J-"  in"  tC  r-T  co"  en"  en  en"  eh"  co"  co"  en"  co"  i—" 


C300QO«l(000*00!ONS01+«IONc( 
^^in^ineocnooeoCMcnoinooinr^r^r*^ 
w«cico*tNn«ocvtoweoN-*ociOn 

-T  cm  ^J>~  co"  co"  ©"  eo"  co"  eo  ■*"  ■*"  m"  to"  i-»"  m"  m"  m"  cm" 


o  m 


8m~eoeneoeocpcncnm<£CM©io 
(ocnmin©o^<oocnocor*_« 

^CM"^in"^^in"in"io"irfin"ir?io"»n"irf 


fffl-neoNNonMCiois-tcomiooion;  cocn 
eococncNCMixi^Qeoinr^i^OQOcoeMCMCninprj'OTt'eo 
eoa)coiooN«T^«toai«oeooiNinio«OfONno 

»^co"cMco^tn"rCco"^eoto"^^r*r^rCco"cn"i^co"cn"<o" 

ioeno©toO'n©Qeotp©toeocoeo-«cp 

fl*5iflN«eoog«5MnMo-4Pif 
oiMON->noooiNw*con-c<N+^^^i^ 

cm  eo  ■*"  eo"  ■*"  ■*"  m"  cm"  -^  co"  <o"  en"  •*"  en"  io"  eo  to"  *<"  5^  w  S^  Z,  5^  S^  2^ 


irjinmminmmiiomommmocM 
cm  —  ~CMineMCMr~CMioomior~cp 
to^-Tfr-cor^r^tor^ocMOO'** 


co  o  —  — 
eo  to 


•*  £  O 
t*  -~ 


NNWNMMtM** 


<o"  r»"  r-T  en"  eo  cm  en*  ©"  — T  — T  ™  —  ©"  to"  to"  eo" 


n 


CM    CM    CM 

*  eo  eo 
■*  to  ~ 


SCO    (O    CM 
—  cm  m 
cm  co  eo  co 


S-«  cxeo^inter^cocnej  —  CMeo-*mior*eocno  —  cmco-* 
ininminminininin$(otpiO(0$(0<oSuNNr«r«^ 

C^0^01CTlC^010^ffiClC^CoCoCiCA01CnC^C^01C"ClIJ>CI)Clffi 


3 
a 


a, 

9 


a 
o 
■a 

3 


C 

o 
U 

>. 

JS 


8      § 
8" 


=3  § 


•9       1 


& 


o 
•o 
.2 

a 
o 
i* 

a 
a 
a 


£8  8 

S3   — "  J3 

o3   g 

ill 

9  E    ° 

5  s  c 
a  ~  o 

II1 

5  2  C* 

QhU 

M       «        M 


bo 

a 

•3 

a 
o 

o 

u 

a 
o 


o 

S3 


"8 

53  2  .S"S 
a  o>    •  ^ 

r  i    "  co    O 

o    >-2  CM 

§bo       en 
£   a  7 

I  ii^ 

8^.&H 
s  «»  ^  *< 

Oi-  J-12 
»    °    C   TJ 

c  t:  o  v 

■a  §  "s  3 

J  "I* 

I  IS:  2 

=    a    eo    S3 

11^ 


NIH  Statistics  :  103 


2 

i 

*» 

s 

r/> 

1H 

S 

o 

3 

2 

u 

>< 

•a 

s 

a 

y 
z 

*» 

a 

fl 

Q 

o 

13 

2 

ft. 

s 

o 

Z 

6 

<*- 
0 

bo 

a 

■a 

Q 

i— i 

< 

a 

3 

0 

>— < 

Z 

9 

■b 

IK 

fl 

a 

.0 

to 

a 

§ 

a 

o 

0 

2 

■zs 

< 

c« 

■— ' 

•c 

* 

ft. 

Q 

o 

M 

u 

Z 

ft. 

ft. 

< 

•o 

s 

BC 

* 

25 

< 

ft. 

3 

DC 

«0 

2 

M- 1 

O 

Z 

a 

V 

to 

■a 

e2 


ft! 
a! 


u 

fa 


z 

00 

X 
« 


2 


ft! 
0 


OSfllO^rtNON 
'lOiOWCOIOOffl 

-    --    o  —  to  05  n 


s 


O  to  *■*•  en  co  —  a)  co  -  o  n  n  o 


to    "*    to    CO 
CM   eo    CM   CM 


°  *  £  £  *  <=> 

O    «3   to   CO    (O    o 
CM    —    CN    CM    CM    CM 


<^  tF  en  eo  --  *  m  Jo  X, 
CO*  CX>  rf"  *-**  C?  CO  fc>   io   co" 


(OOOOOOI— ■  co  — •  co  — 
CM   CM*  eo"  CO    ■$•"  ^T  CO   CO"  <*"  co"  co" 


ooooco^to©Oeoo©coinincnr-^CMcno  — 
iointoocMcococococMtoto»n',,^ocooco^'cn-^« 
J-.-ioinifl^oiNOoi-  —  tOcocoo^cnr^r*. 


r%.  r^.  r*.  oo  oo 

to  — «  ^  co  r- 

O  ^  co  CO  CO 


co  ip 

o  <£> 


CM  CO 

O  en 
CO  o 


— «"  cm"  -^"  cm  co"  co"  co"  co"  co"  cm"  cm"  cm" 


r^r-.r^r^r^tOtoOQOtotO 
—i  _«  >-n  —  — itotooOOr-N-r^eo 


Or^cM^cri^cDio 

OtOtOCO-^CDr^Tf 

o>oiciiois.ojcnots-rsioco 


^^h    —    CNCMCMCOCO-^Tt'Tj'COCOcOCM" 


oooot^r^oor^encnr^cn^r^oo^'cn..*' 
i^ininoincocor^ocMr^t^oe^cncno^cpcncM 

^rt^eocon^co^O^cocfiO-inNO^Or^rv 

*-^  co"  co  t^  to"  to"  to"  to"  r-^  m"  *&  in"  to- 


rn 


m  o  o  o  o 
co  in  to  in  m 


§OOOnOOpOHd--H->OlN'-NNio 
OOOMO«ONcOO)OiO>*N««OOioio 


cooOOOcocomQcocooOor*r^.inmo,)^*'0— *  £5  —  m 
o>OOincorN-r>*coototootninoot^r^cooor^'cOr^tD 

CMCOCO^tncOCOCOtO— 'tO^^CrJCMCMCOCft^tOOCOCMtO^ 

^^CMCMco^in'^to'to'^i^rCrCto"^^^" 


SO  to  o  r-  r-. 
o  in  m  co  co 


t^r^totooQpor^^co 

w^^QcnoiTvcoiOiocn 

•—CMCMCM^^cototocooico^rcncoOeo^- 
**  -*"  cm  ■*"  in"  r-T  co"  co"  en" 


oocMintotooocM 
ininintotN*cocoocM'n*cn 

**  -,"  -T  -"  -  cm"  co" 


CM  Q  ©  00  O 

—  o  o  co  co 

—  Tf  -h  r^  o 


CM  CM  O 

Tf  -^  r-* 

en  r^  — 


10  ^  *  CO  CO  o  o 

cm  r^  r-  en  t*-  m  in 

co  co  co  r*  en  r^  — 


Tfincoco-^-^^Tt-cocoTt'to 


lOiOOlOJ^^OCO       _ 
iOiOlOcO-*^CNCD*CNCO- «    CM    ^fr> 


coooooocninooo 
~     "  —  ocncocntooo  — 


_    m  to 

_    co   —   CM 

cm  co  in  to  — 


-MiOO"^'*lO---- 


o  —  CMco^*mtorN.coeno— 'CMco-^intor^cocno  —  cmcotj- 
inin^o^o>n^ininioco(0^^tptp^^tof^f^r^i^'t> 


cncncncncncncncncncn 


cncncncncncncncncncncncncncn 


c 
o 
O 


o 

•s 

3 

a 


a 
o 

i- 
a 
a 
« 


Z  - 

V 

■5 
o 

E 
o 

a 


■2 

US 


a 
o 

u 

a 
a 
a 


c 
o 
■a 

J3 
"3 

E 

tc 

c 
•3 
c 
■a 

B 
O 


c 
o 


^ 

■q 

•—I 

s 

c/.- 

< 

X 

=3 

ft! 

V 

3 

o 

C 

•a 

5 

*. 

o 

ft. 

■o 

u 

a 

(9 

t 

T3 

>~ 

£ 

CO 

Si 

H 

4 

F 

a! 

C 

u 

0 

3 

_Q 

u 

^- 

i3  B 
S   3   S 

S  ;-    « 

C  CO  o 
i-i    I~-     c 

>-2    CN 

bo  o 
•2  .£  7 

3     V    &> 

Z  &  J 
u  "  ft! 
•S  =   >- 

_    J3    J3 

°   c  -v 

t,  °  a 

O.  rt  — 
M   □.  oo 

»  &> 

B  «  B 

3   o   3 

fa  Z  ft! 


104  :  NIH  Statistics 


&d 


B.  , 


.a 


§. 


a 
o 

I 

t 


«  iJ 

a 

4  4 

o 

H  o 

Ji 

^ 

0 

a 

"2  a 

CO 

•9 

1 

4-* 

ta 

•3  s. 

3  2- 

M    3 

SCO  CO 
to  w 
cm  *  — 


to  —  m  co 

nnoio 
ci  to  m  is 


neo^ioioioioiooiN 


«  o»  cy>  o 

<o  to  o>  * 


CM    CO 

n"  cm"  n"  cf  n  n 


8o--- 
co  m  in  in 

«    IO    «5    NN 


©OOOOOOlOCOlDlomeo 
mneoweonioioioinioco 


8 


io  «n  <r>  m  m 

N  in  oi  ■*  * 

CM    CO    ■*    »s   S 


v^     r—    r*4     yfi     <$*    £Q 


8 


O   O   O   O   O   O   _ 

p  o  m  in  «  in  ji 


—  — i  — <  co  eo  co 


"3  o  o  o  o  o  o 

flo  io  io  io  in  o  o 

tx   K   «v   tx   «•*   O   O 


N   ffl    Ci    Ci   Ci    O  N 


2222ooooo 

■   i   O   O   O   O   O   Q  (>■ 


^lOOOOOOTf" 


— T  CM  cT  cm  CM  CM  ■*"  -*•"  ■<*>"  «N  co"  eo"  co"  oo"  eo"  CO  to" 


88e 


—      S00-lHHwO 

'0)0>0>0«^iOTt<OiOOI^ 


-?  cm  co"  co  co  m"  tC  eo"  co"  of  ©"  oT  ©" 


§0000000 
o  o  o  o  o  o  o 
o  o  o  o  m  »■»  o 

m"  m"  m"  oo"  eo"  of  of  — >" 

""    CM    CM  — i 


8IOU">IOOOOOO 
CMCMCMOOOOCOOCOf; 


o  o  o 

CONO 

m  oi  ■* 


cm"  eo  <o"  <c"  <^~  (o"  «n  «v  — "  «s  »s"  — "  to"  ■*"  ■*"  -T  id" 

""■wnwpi^inm 


222°ooooo 

©OOOOOOO© 

omooo^f<mio~ 

<o"  m"  ©"  »<■  «C  eo"  —"  o"  o" 
"-«  "^  to  in 

eoooooomo 
oooooocoQ 

Q  in"  in"  in"  in"  co"  — *"  eo  f* 


oomooicvooo 
pgmo  —  cMOoO 
CMtococMCMcommm 

o"  m"  of  cm"  to"  oi"  o"  in"  — " 

--NNCMto**") 


9 


o  o  o  o  o  o 
©  ©  o  o  in  eo 
©  m  o  o  eo  ^< 


oocMtoinThtnCTi 
-"eomtOOCMeO'* 

-.    ~    CM    CM 


KCOClO^NtO^iotONCOClO'^WtO 

intnintototptototototototoKi^rsi>- 
CT>cr>c7ioicT>cnc/)o^o*>cy>cy>cftcy)o>o>CT)C7^ 


.2  5 


Pti 


r  a 


5£2 


NIH  Statistics  :  105 


"3 

n 
Q 


.8 1 


oooo  —  in  —  us-i'-tf'ooo 

MinninfMMniniAono 

NMNinnieooMNinh-a 


33 


<o  o  o  o 
id  in  m  m 


OOOOmmiOOOQQOQ 

CMmmmr^r^r-ooooeo© 

WNNnnniominiflNco 


i 


o  o 
m  m 

CM  CM 


CnCnCftChChCftChCftCftCftCn 


bo 

a 

•a 


«   o 

•a 


Bl«       pj 


£ 


o 
•a 

.3 
"fl 

a 
o 

& 
a 


-  'S    <- 


■8 

•a 


3 
C 


■s 


a 
o 

u 

a 

8" 


■8 

■a  s  3 

C    h     "5 


s  s 


c  -a 

o  a 

•a  S 

B.T3 

Q,     Ih 

«   a 

4)     U 

SO 

8-.S 

o  "fl 


c 


U 
I" 

< 


a 
* 


a 
o 

U  00 


13 

a 
< 


•a 

CO 

•a 
sffi 

»a 

§  a* 

5  S 
w  2 

O 


S 


8 
■5  £ 

u  — 

SB  3 

en 

■3  s 


§ 
•a 
a 

i 

u 

a, 
< 


& 

o 

■a 


10  to  r*  co 

Ifl   «D   (O   (O 
O)   O)   O)    CD 


I 


s 

a 

s 

a 

Tl 

3 

u 

a 

3 

c 

.£> 

u. 

<*- 

n 

n 

13 

a 

a 
0 

'w 

> 

Q 

a 

a 

«j 

E 
< 


0  £ 
2~>- 

II 


106  :  NIH  Statistics 


CONSOLIDATED  NIH  APPROPRIATIONS  BY  FUNDING  MECHANISM.  FISCAL  YEARS  1963  1974" 

Excluding  Programs  That  Have  Been  Transferred  Out 

(In  thousands  of  dollars) 


Mechanism 

1963 

1964 

1 
1965 

1966 

1967 

1968 

1969 

1970 

(Old  muciurol 

NIH 

l/RDl 

NLM 

NIH 

l/RDl 

NLM 

Total 

S756.7M 

S793.293 

1831.091 

(979.931 

$1,045,966 

$1,111,461 

$1,118,163 

$1,099,993 

$18,160 

$1,143,386 

$1,114,480 

$19,682 

Research  programs 

548.942 

574,525 

605.652 

679.615 

782.694 

852.184 

863,261 

862.428 

833 

864.644 

884.049 

595 

Regular  grants 

347.620 

379.845 

370.644 

39B.654 

450.008 

482.026 

473,947 

473.114 

833 

472.355 

471.765 

590 

General  research  support  grants 

26.100 

25.730 

39.116 

39.361 

45.266 

56.033 

52.945 

52.945 

- 

52.945 

52.945 

- 

Centers,  resources  &  other  grants 

61,875 

53.250 

58.184 

78.966 

93.251 

101.953 

107,061 

107.061 

- 

119.119 

119.114 

5 

Laboratories  &  clinics 

57.344 

60.530 

66.006 

71.108 

77.403 

81.165 

86.648 

86.648 

- 

89.871 

89.871 

- 

Collaborative  R&D 

56.003 

54.097 

70.555 

87.596 

109.726 

113.037 

124,795 

124.795 

- 

133.524 

133.524 

- 

Other  direct  research 

1.073 

1.147 

3.930 

7,040 

17.970 

17,865 

17.865 

- 

16.830 

16.830 

- 

Research  training 

141,089 

146.004 

149.577 

172.348 

181,913 

194,926 

198,778 

198.778 

- 

200.512 

200.512 

_ 

Grants  &  traineeships 

104.766 

107.434 

108.098 

123,665 

130.038 

138.806 

141,390 

141.390 

- 

146.469 

146.469 

- 

Fellowships  &  RCAs 

35,698 

38.106 

40.928 

47.966 

50.990 

54.991 

56.362 

56.362 

- 

53.191 

53.191 

- 

Direct  training 

625 

464 

65, 

717 

885 

1.129 

1.026 

1,026 

- 

852 

852 

" 

Biomedical  communications 

14.943 

- 

14,943 

16545 

- 

16.945 

Grants 

4.955 

- 

4,955 

5.197 

- 

5.197 

Direct  operations 

9.988 

- 

9.988 

11,748 

" 

11.748 

Construction  grants 

50,000 

56.000 

51.000 

106.000 

56.000 

35.000 

8.400 

8,400 

" 

" 

- 

- 

Program  management  t 

16,673 

16.764 

17.862 

21.968 

25,349 

29.351 

32,771 

30,387 

2,384 

41,284 

29.919 

2.142 

e  footnotes  at  end  ol  table. 


CONSOLIDATED  NIH  APPROPRIATIONS  BY  FUNDING  MECHANISM.  FISCAL  YEARS  1963-1974  (Cont.l  • 

Excluding  Programs  That  Have  Been  Transferred  Out 

(In  thousands  of  dollars) 


Mechanism 
(Nana  ttructura) 


Total 

Research  programs 
Regular  grants 

General  research  support  grants 
Centers,  resources  fli  other  grants 
Laboratories  Br  clinics 
Collaborative  research  A  support 
Research  9t  development  contrecttt 
Other  direct  research 

Research  training 
Grants  fc  truneetnips 
Fellowships  At  RCAs 

Biomedical  communications 
Grants 
Direct  operations 

Construction  programs 

Control  programs 

Program  management! 


960.272 
478.853 

48.173  | 

135.438  i 

113.004  ; 

184.489  I 

11.315 

1(2  JM 

132.322 
40.984 

18.043 
6.3(7 
12.848 


(1.1(2.604   I  (21.440 

968.877 
478.263 
46.173 
136.433 
113.004 
184.489 

11.315 

1 K2M 
132.322 
49.964 

18.043 
6.397 
12.646 


(1.506.156  |  (1.466.752  |    $24,127 


1.176766  I 
570,972 

47.185  I 

169.471  | 

113.685  ( 

42,472  ! 

225.941  I 

6.532  I 

1(8.412 

145.426  j 

50.887  ! 
1 

20.177  j 

6.147  j 
14,030 

62.000 


1.175.513 

570.322 
47.185 

169.376 

113.685 
42.472 

225.941 
6.532 


108.412  i 
145.425  i 
50587  I 


746 

650 


20,177 
6,147 
14,030 


$1,762,565      (1.713.466      $28,568 


1.375.963         1,374.968 


633.218 

632.318 

52.673 

52.673 

208.674 

208.579 

123.020 

123.020 

46.491 

46.491 

304.438  . 

304.438 

7.449 

7,449 

6(700 
30.000 
77.067 


30,000 
63.738 


198551  i  196.661 
148.795  |  148,796 
49,766  I  49,758 


23*84 
7,495 
16.389 


235(4 
7.495 


(1,790.426    |  (1,744,554 


1,448.742 

664.902 
53.153 

235.066 

131,872 
52.604 

303.212 
7.933 

171576 

1 19.939 
51.437 

21.044 

6.554 
14.490 

27550 

34,038 

(7,(77 


1,447,897 
664.152 
53.153 
234.971 
131.872 
52.604 
303.212 
7.993 

171,376 

1 19.939 
51.437 


34.038 

63.696 


21.044 

6.554 
14.490 


"Excludes  P  L  480  programs   r  NIH  columns  (only)  include  Buildings  &  Facilities  and  Salaries.  OD.  Irons  FV  1970  on  l$8  million  end  $12  million  in  FY  19741.  t  No  separate  appropriation  until  FY  1972.  i,  Contains  separate  appro- 
priation tor  Direct  Training.  (708  thousand. 
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MILLIONS 
$2000 1 f 


1500 


NIH  OBLIGATED  FUNDS  BY  FUNCTION,  FY  1955  -  1975  ESTIMATE 

EXCLUDING  PROGRAMS  THAT  HAVE  BEEN  TRANSFERRED  OUT* 


1000 


500 


EST.  TOTAL  NIH 
FY  1975  $1,757 


»  NIMH.  COMMUNITY  PROGRAMS,  DBS  AND  BHME.  ALSO  EXCLUDES  FOREIGN  CURRENCY  PROGRAM  AND  NIMH  PORTION  OF  GRS  GRANTS. 

INCLUDES  NLM  FROM  FY  1968  ON.        t INCLUDES  BUILDINGS  AND  FACI  LITIES  FROM  FY  1969  ON   BUT  CHART  EXCLUDES  DIRECT  CONSTRUC 
TION  FOR  PRIOR  YEARS        J  INCLUDES  S222  MILLION  IN  FY  1973/74  RELEASED  FUNDS.      i  FY  1975  COLUMN  OF  1976  PRESIDENTS  BUOGET 

IRECISION  LEVELI. 


= 


/.: 


2% 
1% 

2% 

8% 


)80% 


FY  1975" 


CONSOLIDATED  NIH  OBLIGATIONS  BY  FUNDING  MECHANISM,  FISCAL  YEARS  1968-1975  Est.' 

Excluding  Programs  That  Have  Been  Transferred  Out 

(In  thousands  of  dollars) 


1968 

1969 

1970 

1971 

(Old  structural 

NIH 

l/RDt 

NLM 

NIH 

l/RDi 

NLM 

NIH 

l/RDt 

NLM 

NIH 

l/RDt 

NLM 

Total 

S1.102.428 

SI  .075.1 62 

$27,266 

SI  ,087.728 

S1 .065,989 

S21.739 

SI. 057,759 

SI  .029.765 

S19.758 

SI  .2 11.979 

SI. 180.600 

S2 1.382 

Research  programs 

849.509 

848.248 

1,261 

867,851 

866330 

1321 

B51 ,465 

860,470 

995 

993.011 

992.416 

595 

Regular  grants 

462.589 

461 .328 

1.261 

456,270 

454,949 

1.321 

438.306 

437.316 

990 

472.979 

472.389 

590 

General  research  support  grants 

54517 

54,217 

- 

52,945 

52.945 

- 

50.310 

50.310 

- 

46,173 

46.173 

Centers,  resources  &  other  grants 

99.408 

99.408 

- 

106,020 

106.020 

- 

102.654 

102.649 

5 

146.662 

146.657 

5 

Research  career  program  awards" 

26.840 

26.840 

- 

27.987 

27.987 

- 

27.708 

27.708 

- 

27.858 

27.858 

- 

Laboratories  &  clinics 

79.356 

79.356 

- 

87.948 

87.948 

- 

91,996 

91.996 

- 

108.540 

108.540 

Collaborative  R&D 

111.111 

111.111 

- 

121.142 

121.142 

- 

124.845 

124.845 

- 

30.358 

30.358 

Research  &  development  contracts! 

(88.5001 

188.5001 

I94.100I 

(94.1001 

195.4001 

(95.4001 

154.907 

154.907 

Other  direct  research 

15.988 

15.988 

- 

15.539 

15.539 

- 

15.646 

15.646 

- 

5.534 

5.534 

Research  training 

160,478 

160.478 

- 

168386 

168.886 

- 

151,394 

151.384 

- 

152353 

152.853 

" 

Grants 

131.973 

131.973 

- 

138.328 

138.328 

- 

127.901 

127.901 

- 

129.156 

129,156 

Traineeships 

2.303 

2.303 

- 

2.765 

2.765 

- 

2.664 

2.664 

- 

2.336 

2.336 

Fellowships 

25.353 

25.353 

- 

26.974 

26.974 

- 

20,089 

20.089 

- 

21.361 

21,361 

Direct  training 

849 

849 

- 

819 

619 

- 

740 

740 

- 

~ 

" 

Biomedical  communications 

14,022 

- 

14,022 

17.029 

- 

1 7.029 

16.525 

- 

16,525 

17.932 

17.932 

Grants 

6,032 

_ 

6.032 

6.583 

- 

6.583 

5.162 

- 

5.162 

3.694 

- 

3.694 

Direct  operations 

7.990 

- 

7.990 

10.446 

- 

10.446 

1 1 .363 

- 

1 1 .363 

14.238 

- 

14.238 

Construction  grants 

48.520 

38,389 

10.151 

1.250 

- 

1.250 

- 

- 

- 

- 

- 

- 

Program  management  s- 

29399 

28,067 

1332 

32.712 

30573 

2.138 

38,375 

27,901 

2538 

48.183 

35.331 

2.855 

See  footnotes  at  end  of  table 
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CONSOLIDATED  NIH  OBLIGATIONS  BY  FUNDING  MECHANISM,  FISCAL  YEARS  1968-1975  Est.  (Cont.C 

Excluding  Programs  That  Hava  Been  Transferred  Out 

(In  thousands  of  dollars) 


1972 

1973 

19741 

1975  Est.o 

(New  structure) 

NIH 

l/RDs 

NLM 

NIH 

l/RDs 

NLM 

NIH 

l/RDs 

NLM 

NIH 

l/RDs 

NLM 

Total 

$1,505,793 

$1,466,617 

$23,859 

$1,530,318 

$1,483,530 

$24364 

$1,994,431 

$1,945224 

$29,236 

SI. 757,294 

$1,699,436 

$28,247 

Research  program! 

1,208,339 

1,207.599 

740 

1267,614 

1,266.873 

741 

1,614,357 

1.614,357 

- 

1.404.409 

1,404,409 

- 

Regular  grants 

General  research  support  grants 
Centers,  resources  &  other  grants 
Research  career  program  awardit 
Laboratories  &  clinics 
Collaborative  research  &  support 
Research  &  development  contracts 
Other  direct  research 

563354 
47.185 

180,589 
26577 

115.682 
38.827 

229.630 
5.895 

563.314 
47.185 

180.489 
26.577 

115,682 
38,827 

229.630 
S.895 

640 

100 

586,038 
26,124 

202,417 
25,205 

119.662 
46.956 

254,220 
6,992 

585,373 
26,124 

202,341 
25,205 

119,662 
46,956 

254,220 
6.992 

665 
76 

765.121 
78,746 

222.634 
23.532 

134,122 
50,383 

335,291 
4,528 

765,121 
78,746 

222,634 
23.532 

134,122 
50,383 

335,291 
4.528 

- 

645,176 

7,165 

231,137 

22.549 
148.23B 

52.929 
292.612 

4.601 

645,178 

7,165 

231,137 

22,549 

148,238 

52,929 

292.612 

4,601 

- 

Research  training 

158,661 

158.661 

_ 

115,979 

115.979 

- 

186,489 

186,489 

- 

134.835 

134,835 

- 

Grants 

Traineeshipt 

Fellowships 

136,829 
2,151 
19,671 

136.829 
2.151 
19,671 

- 

103.815 
1,264 
10,900 

103.815 
1,264 
10,900 

- 

153,573 
32,916 

153.573 
32.916 

- 

82,468 
52,367 

82,468 
52,367 

_ 

Biomedical  communications 

19.611 

- 

19,511 

20.270 

- 

20,270 

24.906 

- 

24,906 

23,721 

- 

23.721 

Grants 

Direct  operations 

4,305 
15.206 

- 

4,305 
15,206 

3.778 
16,492 

— 

3.778 
16.492 

4,978 
19,928 

- 

4,978 
19,928 

3.725 
19,996 

- 

3.726 
19.996 

Construction  programs 

51.003 

51,003 

- 

38,805 

38,805 

- 

38,090 

38,090 

- 

29,010 

29.010 

- 

Control  programs 

- 

- 

- 

5.223 

5,223 

- 

33.758 

33,758 

- 

45,433 

45.433 

- 

Program  managements 

68289 

48.364 

3,608 

82.427 

56,650 

3,953 

96.831 

72,530 

4.330 

119,886 

85.749 

4.526 

'Obligations  ■  appropriations  -  carryover  ±  transfers  -  lapsing  unobligated  balances  (inc.  reserves).  Excludes  P.L.  480  programs.  tActually  budgeted  as  Research  Training  until  FY  1975.  iNoi  budgeted  sep- 
arately until  FY  1971.  §NIH  columns  (only)  include  Buildings  &  Facilities  from  FY  1969  on  ($7.3  million  for  FY  1974}  and  Salaries  &  Expenses.  OD.  from  FY  1970  on  ($12.7  million  for  FY  1974).  B  In- 
cludes $222.2  million  in  FY  1973  released  funds.  OBased  on  FY  1975  column  of  1976  President's  Budget  (recision  level).  Includes  $23.9  million  carryover. 


ACTUAL  OBLIGATIONS  BY  FUNDING  MECHANISM,  FISCAL  YEAR  1974:  INSTITUTES  AND  RESEARCH  DIVISIONS1 

(In  thousands  of  dollars) 


Regular  grants 

General  research  support  grants 

Centers,  resources  &  other  grants 

Animal  centers 
Biotechnology  resources 
General  clinical  research  centers 
Research  career  award  programs 
Specialized  research  centers 
Other  special  grants 

Laboratories  &  clinics 
Research  &  development  contracts 
Collaborative  research  &  support 
Biometry,  epid   St  field  studies 
International  center 

Research  training 
Grants 
Fellowships 

Construction  programs 
Cancer  control  programs 
Program  management  t 


$1,946,224 

1,614.357 

765.121 

78,746 

246,166 

17.793 
12.551 
42.320 
23.532 
98.685 
51,285 

134.122 

335.291 

50.383 

2.134 

2.394 

186.489 
153.573 
32.916 

39.090 
33.768 
72.530 


NIAID        NIAMDD 


NICHD         NIDR 


$120,822    $177,374     $681,021     $144,146     $50,020       $45,155       $32,126       $5,048 
108,025       153,584       463,598       121,935       38,284         37.646        26,093        2,834 


64.853       1 14.300 
3.819  6,179 

4,562  3,349 


2.360 

20.733 

12.293 

1,765 


3,560 


20,848 

7.002 

758 

1.148 


9237  18.988 
7.452  15,013 
1.78S  3.975 


4.802 


114,507 

776 

104,132 


23,267 
180.360 
40.SS6 


23,562 

17,558 
6,004 

38.090 
33,758 
22.013 


75,431 
2,950 
7,765 


14.068 
21,132 


14,824 

12.607 
2.217 


17,063 

780 

7,895 


29,092 

1,170 

643 


11,541 

372 

4,044 


$188,600  $327,250  $143,535  $130,127 

121.226  293.104  120.848  127.120 

89,517  170.425  78.392 

6,299  1,067  4,137  52,197 

23,970  9,128  7.514  72.664 


1,673  2,157  403 

92.452  -  342 

10.007  5,608         7.150 


7,630 
3,745 
1,171 


7.193 
1.702 


2,841 


4.245 
2.099 


5.773 

3.857 
1.916 


1.738 


8.369 
1.767 


2,394 

4,594        2,154 
4,038 
556        2.154 


- 

- 

17,793 

- 

- 

12,551 

- 

- 

42,320 

4.231 

1,623 

- 

- 

5,891 

- 

4,897 

- 

- 

21,585 

13,377 

_ 

90,899 

11.295 

2.259 

- 

6.133 

- 

59.721         19.395        18.712 

53,617         16,933         14,868 
6,104  2.462  3,844 


634 
437 
197 


7,653        14,751 


3.975 


'Includes  $219,062  thousand  in  FY  1973  released  funds,  tlndudes  scientific  evaluation  grants. 


National  Institutes  of  Health.  "Basic  Data  Relating  to  the  National 
Institutes  of  Health  1975."  1975. 
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Support  of  medical  research 


U.S.  Medical  Research  and  Development  as  a  Pro- 
portion of  Total  U.S.  Research  and  Development, 
1950-74 


Federal  Medical  Research  as  a  Proportion  of  Total 
U.S.  Medical  Research,  1947-74 1 


Year 


Total  U.S. 
research  and 
development 


U.S.  medical 

research  and 

development ' 


Millions  of  dollars 


Medical 

research  and 

development 

as  a  percent 

of  total  R.  &  D. 

(percent) 


1950. . 
1951.. 
1952.. 
1953. . 
1954.. 
1955.. 
1956.. 
1957.. 
1958.. 
1959.. 
1960.  . 
1961.. 
1962.. 
1963.. 
1964.. 
1965.. 
1966. . 
1967.. 
1968.. 
1969.. 
1970.. 
1971.. 
1972.. 
1973.. 
1974'. 


2,900 

3,400 

3,800 

5,207 

5,738 

6,279 

8,483 

9,912 

10,  870 

12,  540 

13,730 

14,  552 

15,  665 
17,371 
19,214 
20,  439 

22,  264 

23,  613 

25,  119 

26,  169 

26,  545 

27,  336 

29,  208 

30,  360 
32,  100 


161 

175 

197 

214 

237 

261 

312 

440 

543 

648 

845 

1,045 

1,290 

1,486 

1,652 

1,837 

2,053 

2,281 

2,497 

2,691 

2,731 

3,023 

3,354 

3,563 

4,291 


5.6 

5.  1 

5.2 

4.  1 

4.  1 

4.2 

3.7 

4.4 

5.0 

5.2 

6.2 

7.2 

8.2 

8.6 

8.6 

9.0 

9.2 

9.7 

9.9 

10.3 

10.3 

11.  1 

11.5 

11.7 

13.3 


1  Excludes  research  training  and  construction. 

2  Includes  funds  withheld  in  FY  1973  and  released  for 
obligation  in  FY  1974. 

Sources:  Total  R&D  support:  1950-52 — Department  oj 
Defense,  The  Growth  of  Scientific  Research  and  Development,  July 
1953;  1953-74 — National  Science  Foundation,  National  Patterns 
of  R&D  Resources,  1953-1974,  NSF  74-304.  Medical  and  healths 
related  research  support:  1950-74 — Division  of  Resource- 
Analysis,  Office  of  the  Associate  Director  for  Program  Planning 
and  Evaluation,  NIH. 


Total 

Total 

Federal  as 

Total  U.S. 

Federal 

non-Fed- 

a percent 

medical 

medical 

eral 

of  total 

Year 

research 

research 

medical 

U.S. 

research 

medical 
research 
(percent) 

Mill 

ions  of  doll; 

irs 

1947 

87 

27 

60 

31.0 

1948 

124 

50 

74 

40.3 

1949 

147 

65 

82 

44.2 

1950 

161 

73 

88 

45.3 

1951 

175 

85 

90 

48.6 

1952 

197 

103 

94 

52.3 

1953 

214 

107 

107 

50.0 

1954 

237 

119 

118 

50.2 

1955 

261 

139 

122 

53.3 

1956 

312 

162 

150 

51.9 

1957 

440 

229 

211 

52.0 

1958 

543 

279 

264 

51.4 

1959 

648 

351 

297 

54.2 

1960 

845 

448 

397 

53.0 

1961 

1, 

045 

574 

471 

54.  9 

1962 

1> 

,290 

782 

508 

60.6 

1963 

1, 

486 

919 

567 

61.8 

1964 

1, 

652 

1,049 

603 

63.5 

1965 

1: 

,837 

1,  174 

663 

63.9 

1966 

2. 

,053 

1,316 

737 

64.  1 

1967 

2, 

281 

1,459 

822 

64.0 

1968 

2, 

497 

1,582 

915 

63.3 

1969 

2, 

691 

1,674 

1,017 

62.2 

1970 

2, 

731 

1,667 

1,064 

61.0 

1971 

3,  023 

1,877 

1,  146 

62.9 

1972 

3, 

354 

2,  147 

1,207 

64.0 

1973 

3, 

563 

2,225 

1,338 

62.4 

1974  2 

4, 

291 

2,795 

1,496 

65.  1 

1  Excludes  obligations  for  activities  such  as  training  or  capital 
outlays  for  research  facilities. 

2  Includes   funds   withheld    in    FY    1973    and    released    for 
obligation  in  FY  1974. 

Source:  Division  of  Resources  Analysis,  Office  of  the  Asso- 
ciate  Director  for   Program   Planning   and   Evaluation,   NIH. 
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Federal  Medical  Research  and  Development  as  a 
Proportion  of  Total  Federal  Research  and  Develop- 
ment, Fiscal  Years  1947-74 


Total  Federal 
R&D  (Including 

national         Total  Federal 
Fiscal  year        defense  and  medical 

space  R&D  > 

exploration)  ' 

Millions  of  dollars 


Medical 

R&D  as  a 

percent  of 

total  Federal 

R&D  (percent) 


1947.. 
1948.. 
1949.. 
1950. . 
1951 . . 
1952. . 
1953.. 
1954.. 
1955.. 
1956.. 
1957.. 
1958. . 
1959.. 
1960. . 
1961.. 
1962.. 
1963.. 
1964.. 
1965.. 
1966.. 
1967.. 
1968.. 
1969. . 
1970.. 
1971.. 
1972.. 
1973.. 
1974  3. 


691 
868 
1,105 
1,  175 
1,812 
2,194 
3,361 
3,039 
2,745 
3,267 
4,389 
4,906 
7,123 
8,080 
9,607 
11,069 
13,663 

15,  324 
15,746 

16,  179 

17,  149 
16,  525 
16,  310 

15,  865 

16,  175 
17,114 

17,  596 
18,715 


27 

56 

84 

109 

105 

126 

121 

131 

143 

171 

267 

318 

407 

496 

628 

838 

1,002 

1,  139 

1,287 

1,424 

1,530 

1,637 

1,724 

1,690 

1,920 

2,220 

2,303 

2,892 


3.9 

6.5 

7.6 

9.3 

5.8 

5.7 

3.6 

4.3 

5.2 

5.2 

6.  1 

6.5 

5.7 

6.1 

6.5 

7.6 

7.3 

7.4 

8.2 

8.8 

8.9 

9.9 

10.6 

10.7 

11.9 

13.0 

13.  1 

15.5 


1  Includes  obligations  for  research  facilities.  Excludes  re- 
search training. 

J  Includes  funds  withheld  in  FY  1973  and  released  for 
obligation  in  FY  1974. 

Sources:  Medical  and  health-related  R&D  data:  Division 
of  Resources  Analysis,  Office  of  the  Associate  Director  for 
Program  Planning  and  Evaluation,  NIH;  Total  Federal  R&D: 
Federal  Funds  for  Research,  Development,  and  Other  Scientific  Ac- 
tivities, National  Science  Foundation,  1947-72 — Vol.  XXII 
(NSF-74-300) ;  1973-74— Vol.  XXIII  (NSF-74-320-A). 
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NIH  Support  for  Medical  Research  as  a  Proportion  of  Total  Federal  Support  for  Medical  Research,  Fiscal 

Years  1947-74 1 


Total  Federal 

Total  NIH 

NIH  support 

medical 

medical 

as  a 

Fiscal  year 

research 

research 

percent  of 

support 

support 2 

Federal 
support 

Thousands  of  dollars 

(percent) 

1947 

26,  990 

8,337 

30.7 

1948 

49,681 

16,  958 

34.1 

1949 

65,  120 

24,  512 

37.6 

1950 

72,  874 

27,  694 

38.0 

1951 

84,616 

30,  838 

36.4 

1952 

103,  390 

34, 814 

33.7 

1953 

107,  339 

37,544 

35.0 

1954 

1 18,  982 

49,404 

41.5 

1955 

138,887 

60, 058 

43.2 

1956 

162,  018 

72,  760 

44.9 

1957 

228,  900 

125,  374 

54.8 

1958 

279,  151 

160,  247 

57.4 

1959 

351,  206 

211,558 

60.2 

1960 

448,  169 

280,  628 

62.6 

1961 

573,881 

375, 421 

65.4 

1962 

782,  092 

495,  391 

63.3 

1963 

918,999 

566,  023 

61.6 

1964 

1,048,661 

651,  010 

62.  1 

1965 

1,  174,  208 

715,072 

60.9 

1966 

1,  316,  169 

790,  927 

60.  1 

1967 

1,459,371 

812,  393 

55.0 

1968 

1,581,929 

863,  969 

54.6 

1969 

1,  674,  064 

892,  900 

53.3 

1970 

1,  666,  568 

873,  273 

52.4 

1971 

1,  876,  645 

1,  038,  940 

55.4 

1972 

2,  147,  323 

1,271,300 

59.2 

1973 

2,  225,  295 

1,  323,  197 

59.5 

1974  est.24..  . 

2,  795,  485 

3  1,  748,  840 

62.2 

1  Excludes  obligations  for  activities  such  as  training  or 
capital  outlays  for  research  facilities. 

2  Beginning  with  1967,  the  data  for  the  National  Institutes  of 
Health  reflect  several  organization  changes,  the  primary  one 
being  the  separation  of  the  National  Institute  of  Mental  Health 
from  NIH.  The  effect  of  this  change  on  the  total  NIH  medical 
research  and  on  the  proportion  of  the  total  Federal  medical 
research  support  is  as  follows: 

NIMH  support 
NIMH  as  a  percent 

(in  thousands)        of  Federal 
support 


1967.. 
1968.. 
1969. . 
1970.  . 
1971.. 
1972.  . 
1973.. 
1974*. 


Source:  Director  of  Resource  Analysis,  Office  of  the 
Associate  Director  for  Program  Planning  and  Evalua- 
tion, NIH. 


$100,985 

6.9 

100,  684 

6.3 

115,306 

6.7 

111,301 

6.7 

117,596 

6.3 

138,  757 

6.5 

122,  191 

5.5 

147,  227 

5.3 

3  Excludes  Bureau  of  Health  Manpower  and  Education, 
which  was  transferred  to  the  Health  Resources  Administration 
in  FY  1974. 

4  Includes  funds  withheld  in  FY  1973  and  released  for 
obligation  in  FY  1974. 
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Number  and  Amount  of  Research  Grants  Awarded  by  the  National  Institutes  of  Health,  Fiscal  Years 

1938-74— Cont. 


[Amounts  in  thousands  of  dollars]* 


OD(BHME)»« 


DDH 

(BHME)  " 


DN  (BHME) " 


DPHPE  » 
(BHME)  u 


DRR" 


NLMu 


Num-    Amount    Nnm-    Amount    Num-    Amount    Num-    Amount    Num- 
ber ber  ber  ber  ber 


Amount     Num-    Amoimt 
ber 


Total. 


3,006 


728   4,465    246  11,985 


31   2, 622   6, 864  1,  145, 430 


312 


7,739 


1938. 
1939. 
1940. 
1941. 
1942. 
1943. 
1944. 
1945. 
1946. 
1947. 
1948. 
1949. 
1950. 
1951. 
1952. 
1953. 
1954. 
1955. 
1956. 
1957. 
1958. 
1959. 
1960. 
1961. 
1962. 
1963. 
1964. 
1965. 
1966. 
1967. 
1968. 
1969. 
1970. 
1971. 
1972. 
1973. 
1974. 


2,998 
8 


42 
34 
35 
23 
10 
3 


1,259 

1,259 

1,259 

933 

468 

220 


60 
56 
43 
35 
44 
43 


2,551 
2,595 
2,155 
1,955 
2,302 
2,382 


7 

11 

9 

9 

4 


390 
902 
837 
837 
493 


»  343      53,  391 

378       73, 652 

86,  658 

95,111 

103,  374 

116,714 

121,266 

1 16,  772 

116,795 

125,427 

94,097 


407 
543 
602 
635 
667 
677 
649 
719 
711 


65 
58 
49 
37 
46 
47 


1,623 

1,591 

1,250 

867 

950 

996 


1,  182     158,  968 


47         1, 325 


Footnotes  on  following  page. 
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FOOTNOTES 
•Totals  may  not  add  due  to  rounding. 

I  NCI  established  Aug.  5,  1937. 

*  NHI  established  Aug.  1,  1948;  redesignated  the  National  Heart  and  Lung  Institute  on  Nov.  10,  1969. 

•  Established  as  the  National  Microbiological  Institute,  Nov.  1,  1948;  became  NIAID  Dec.  29,  1955. 

*  NIAMD  established  Nov.  22,  1950;  renamed  National  Institute  of  Arthritis,  Metabolism,  and  Digestive  Diseases,  May  19,  1972. 

•  NICHD  established  Jan.  30,  1963. 
'  NIDR  established  Sept.  16,  1948. 

*DEHS  established  Nov.  1,  1966;  became  an  Institute  Jan.  12,  1969. 

8  Grants  administered  by  DRG  1946-58;  DGMS  established  July  16,  1958;  NIGMS  established  Jan.  30,  1968. 

"  NIMH  established  Apr.  15,  1949;  became  a  separate  PHS  Bureau,  Jan.  1,  1967. 

10  NINDB  established  Nov.  22,  1950;  renamed  the  National  Institute  of  Neurological  Diseases  and  Stroke,  Oct.  24,  1968. 

II  Grants  administered  by  Office  of  International  Research,  Office  of  the  Director,  until  July  1,  1968,  when  the  Fogarty  Inter- 
national Center  was  established. 

17  The  Bureau  of  Health  Manpower  and  the  National  Library  of  Medicine  were  transferred  to  NIH  effective  Apr.  I,  1968.  The 
Bureau  was  renamed  the  Bureau  of  Health  Professions  Education  and  Manpower  Training,  Jan.  4,  1969  (BEMT);  became  the 
Bureau  of  Health  Manpower  Education  (BHME)  on  Sept.  18,  1970. 

18  Division  of  Physician  and  Health  Professions  Education  formed  by  merger  of  DPM  and  DERF  on  Sept.  18,  1970. 

"  DRR  transferred  to  BEMT  Jan.  4,  1969;  (formerly  the  Division  of  Research  Facilities  and  Resources);  became  part  of 
NIH  Research  Institutes/Divisions  on  Sept.  18,  1970. 

"NIAID,  NIAMDD,  NIDR,  NHLI,  NINDS  were  each  funded  in  part  from  NIH  operating  expenses,  FY  1946-50. 

18  Includes  8  Metabolic  Research  Center  grants  totaling  $2,974,408,  funded  by  Institutes  as  follows:  $500,000  each  from 
NIAMDD,  NCI,  NHLI  and  NINDS;  $481,521  from  NIAID  and  $492,887  from  NIMH. 

17  The  first  appropriation  for  General  Research  Support  grants,  $20  million,  was  administered  by  NIGMS  in  1962.  Beginning 
in  1963,  GRS  funds  were  administered  by  DRFR.  GRS  appropriations  are  on  a  calendar  year  basis. 

18  BHME  transferred  to  the  Health  Resources  Administration,  July  1,  1973. 

Source:  Reports,  Analysis,  and  Presentations  Section,  SAB,  DRG. 

NOTE:  Number  and  amount  is  exclusive  of  Scientific  Evaluation  (Chairman)  grants.  Each  supplement  is  counted  as  a  separate 
grant  FY  1938-62;  beginning  in  FY  1963  a  supplement  is  combined  with  its  parent  grant  or  another  supplemental  grant  when 
both  awards  are  financed  from  the  same  fiscal  year's  funds. 

Excludes  Research  Career  Program  Awards. 

Includes  FY  1973/74  released  funds. 
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NIH  RESEARCH  GRANTS  BY  NIH  COMPONENT  AND  TYPE,  FISCAL  YEAR  1974* 
(Amounts  in  thousands  of  dollars) 


Competing  grants 

Noncom peting  grants 

NIH 

Toul 

Naw 

Renewal 

Supplemental 

Continuation 

Supplemental 

Numbart 

Amount 

Numbart 

Amount 

Numbart 

Amount 

Numbart 

Amount 

Numbart 

Amount 

Number  t 

Amount 

Totil 

13.684 

$1,077,177 

2,997 

$211,014 

1,877 

$179,866 

212 

$7,247 

7,895 

$666,672 

703 

$12,378 

l/RD 

13.638 

1,076 .862 

2,981 

210,458 

1,874 

179,752 

211 

7,232 

7.869 

666,044 

701 

12.365 

MAID 

1.303 

67.188 

255 

12.097 

170 

10,312 

8 

145 

780 

43,888 

90 

746 

NIAMOD 

1.977 

114.410 

390 

22.265 

313 

21,590 

20 

369 

1,166 

69,279 

88 

907 

NCI 

2.318 

219.846 

622 

56.206 

313 

37.123 

50 

1,137 

1.163 

121.768 

170 

3.611 

NICHO 

1.191 

80.956 

348 

22.243 

151 

12.402 

12 

209 

622 

45.354 

58 

748 

NIOR 

289 

24,420 

75 

4.031 

28 

3.090 

1 

27 

174 

16,703 

11 

569 

NIEHS 

183 

15.990 

61 

3.639 

19 

1.921 

1 

17 

96 

10,067 

6 

347 

NEI 

530 

29.103 

111 

6.285 

81 

6,422 

5 

124 

276 

15.600 

57 

671 

NIGMS 

1.S41 

106.163 

371 

20.943 

216 

21,331 

12 

371 

920 

62.742 

22 

776 

NHLI 

1.849 

174.740 

388 

31.986 

244 

25.333 

52 

2.996 

1.019 

111,686 

146 

2.738 

NINOS 

1,256 

84.069 

286 

20,173 

303 

24,833 

33 

927 

591 

37,733 

43 

403 

DRR 

1.199 

158.968 

74 

10.588 

36 

15.396 

17 

910 

1.062t 

131.225) 

10 

849 

NLM 

4* 

1.326 

16 

566 

3 

114 

1 

14 

26 

628 

2 

13 

'Includes  FY  1973/74  released  funds,  t  Each  supplemental  grant  is  counted  separately,  t  Includes  supplemental  grants  paid  from  FY  1973/74  released  funds. 


NIH  RESEARCH  GRANTS  BY  FUNDING  MECHANISM  AND  TYPE.  FISCAL  YEAR  1974* 
(Amounts  in  thousands  of  dollars) 


Total 

Competing  grants 

Noncompating  rants 

Kind  of  funding  mechanism 

Naw 

Renewal 

Supplemental 

Continuation 

Supplemental 

Numbart 

Amount 

Numbart 

Amount 

Numbart 

Amount 

Numbart 

Amount 

Numbart 

Amount 

Numbart 

Amount 

Total 

13,684 

$1,077,177 

2.997 

$211,014 

1,877 

$179,868 

212 

$7,247 

7.89S 

$666,672 

703 

$12,378 

l/RD 

13.636 

1,075,852 

2.981 

210.458 

1,874 

179,752 

211 

7.232 

7.869 

666.044 

701 

12.365 

Research  projects 

11.619 

612.292 

2,787 

151.421 

1,730 

118,305 

166 

3.401 

6.353 

333.510 

583 

5,655 

Traditional 

10.917 

566.193 

2.545 

134.324 

1,610 

110,276 

147 

2.984 

6,104 

313,702 

511 

4,907 

Chemotherapy  and  psychopharm. 

309 

17.764 

24 

1.021 

100 

6,329 

15 

342 

109 

9,388 

61 

684 

National  organ  site  projects 

123 

10,007 

72 

5.241 

— 

- 

3 

53 

46 

4.708 

2 

5 

Other 

270 

18.326 

146 

10.834 

20 

1,700 

1 

22 

94 

5,712 

9 

59 

Program  projects  and  centers 

1.068 

377.187 

179 

57.231 

144 

61.448 

32 

3.058 

595 

248.742 

118 

6,710 

Research  program  projects 

620 

215.602 

107 

43.004 

95 

34.134 

18 

2.123 

331 

133.735 

69 

2,606 

General  clinical  research  centers 

89 

42.320 

5 

2.581 

22 

11.658 

- 

— 

62 

28,081 

- 

- 

Categorical  Clin,  research  centers 

59 

36.206 

5 

1.605 

10 

10.264 

2 

153 

33 

22,965 

9 

1.219 

Specialized  centers  of  research 

86 

28.B38 

9 

3.692 

— 

- 

2 

225 

51 

23,139 

24 

1.783 

Animal  resources 

99 

17.215 

40 

3,252 

8 

2.021 

3 

126 

42 

11,500 

6 

316 

Biotechnology  resources 

46 

11.735 

9 

2,701 

4 

1,147 

1 

10 

29 

7,411 

3 

466 

Oenlal  research  institute  prog. 

5 

7,150 

— 

- 

- 

- 

- 

- 

5 

7,150 

- 

- 

Sickle  cell  centers 

20 

6,762 

- 

- 

1 

700 

4 

367 

13 

5,646 

2 

49 

Pharmacology-toxicology  centers 

11 

5,691 

1 

233 

2 

1,235 

— 

- 

8 

4,223 

- 

- 

Other 

33 

5,669 

3 

163 

2 

290 

2 

52 

21 

4.892 

5 

272 

General  research  support  programs 

949 

86,373 

15 

1.806 

- 

- 

13 

774 

921 

83.793 

- 

_ 

General  research  support  grants 

644 

67.285 

- 

- 

- 

- 

— 

- 

644t 

67,285* 

- 

- 

Biomedical  science  support  prog. 

221 

10.540 

- 

- 

- 

- 

— 

- 

221* 

10,540* 

- 

- 

Minority  schools  biomed.  support 

82 

8.048 

15 

1.806 

- 

- 

13 

774 

54 

5,468 

- 

- 

Health  scl.  advancement  awards 

2 

500 

- 

- 

- 

- 

- 

- 

2 

500 

- 

- 

NLM 

48 

1.325 

16 

556 

3 

114 

1 

14 

26 

628 

2 

13 

'Include.  FY  1973/74  released  funds,  f  Each  supplemental  grant  is  counted  separately    t  Includes  supplemental  grants  paid  from  FY  1973/74  released  funds. 
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NIH  RESEARCH  GRANTS  BY  FUNDING  MECHANISM  AND  NIH  COMPONENT,  FISCAL  YEAR  1974* 

(Amounts  in  thousands  of  dollars) 


Total 

MAID 

NIAMDD 

NCI 

T- 

NICHO 

NIDR 

Number 

Amount 

Number 

Amount 

Number 

Amount 

Njmbar 

Amount 

Number 

Amount 

Number 

Amount 

Total 

13,411 

$1,077,177 

1.297 

$67,188 

1.955 

$114,410 

2.241 

$219,846 

1.174 

$80,956 

285 

$24,420 

Research  projecls 

11,476 

613,616 

1.260 

60,744 

1.895 

98.592 

2,074 

127.483 

1.072 

53.446 

257 

1 1 .403 

Traditional 

10.813 

567,496 

1.166 

54.161 

1.881 

97.672 

1.654 

93.353 

1.067 

53.332 

212 

11.003 

Chemotherapy  and  psychopharm 

268 

17,764 

- 

- 

- 

- 

268 

17.764 

_ 

- 

- 

National  organ  site  projects 

122 

10.007 

- 

- 

- 

- 

122 

10.007 

Other 

273 

18,349 

94 

6.583 

14 

920 

30 

6.358 

5 

114 

45 

400 

Program  projects  and  centers 

1.001 

377.187 

37 

6.444 

60 

15.818 

167 

92.363 

102 

27.510 

28 

13,017 

Research  program  projects 

S85 

215.602 

17 

4.972 

45 

11.249 

120 

58.441 

102 

27.510 

22 

5.525 

General  clinical  research  centers 

89 

42.320 

" 

- 

- 

- 

- 

- 

Categorical  din.  research  centers 

67 

36.206 

1 

234 

8 

1.708 

47 

33.922 

- 

- 

1 

342 

Specialized  centers  of  research 

63 

28.838 

- 

- 

7 

2.861 

- 

- 

- 

- 

Animal  resources 

98 

17,215 

- 

- 

- 

- 

- 

- 

- 

- 

Biotechnology  resources 

45 

11,735 

- 

- 

- 

- 

- 

~ 

- 

Other 

64 

25.271 

19 

1.238 

" 

- 

- 

- 

5 

7.150 

General  research  support  programs 

934 

86,373 

- 

- 

" 

- 

" 

- 

- 

- 

- 

- 

See  footnote  at  end  of  table. 


NIH  RESEARCH  GRANTS  BY  FUNDING  MECHANISM  AND  NIH  COMPONENT,  FISCAL  YEAR  1974  (Cont.l* 
(Amounts  in  thousands  of  dollars) 


Funding  mechanism 


Number      Amount 


Number      Amount     i    Number  Amount 


Number  Amount 


Number         Amount 


Number  Amount       Number      Amount 


Research  projects 
Traditional 

Chemotherapy  and  psychopharm. 
National  organ  site  projects 
Other 

Program  projects  and  centers 
Research  program  projects 
General  clinical  research  centers 
Categorical  clin.  research  centers 
Specialized  centers  of  research 
Animal  resources 
Biotechnology  resources 
Other 

General  research  support  programs 
•Includes  FY  1973/74  released  funds. 


182         $15,990    i-      514         $29,103     |       1.524  $106,163 


161 

160 


7.674 

7.666 


496  26.263 

489  26.161 


1.435 
1,430 


21  8316  18  2.840      '  89 

15  4.432  13  2.508      I  77 


331  11 


71.634 

71.578 


1.780  $174,740  1.230  $84,069  1.182  $158,968 


1.620  93.678    I       1,143 

1.561  90.636  1,137 


34.529  160 

28.101  100 


81.062 
49.856 


60.049 
59.947 


6  102 


87  24.020 

74  23,009 


11  796 


16  1.325 

12  683 


232  71.270 


89  42.320 


98  17.215 

45  11.735 


934  86.373 


1.325 

1.302 


120  :  NIH  Statistics 


NIH  RESEARCH  PROJECT  GRANTS  AND  R&D  CONTRACTS  BY  SCIENTIFIC  DISCIPLINE  OR  FIELD.  FISCAL  YEARS  1973  AND  1974 

(Amount*  in  thouundi  of  dollars) 


Ffacal  yaar  1873 

Fiscal  yaar  1974t 

Scientific  discipline  of  field' 

Raaa 

arch  project  grants* 

R  4  O  contracts  G 

Research  project  grants! 

R  &  Ocontractag 

Numbar 

Amount 

Per  cant 

Numbar 

Amount 

Par  cent 

Numbar 

Amount 

Percent 

Numbar 

Amount 

Percent 

Toul 

10357 

$490,741 

1.595 

$250,506 

12.437 

$637,246 

1361 

$357370 

l/HO 

10,910 

489.752 

100.0% 

1.522 

243,858 

100.0% 

12,387 

635.825 

100.0% 

1.882 

349379 

100.0% 

Biological  sciences 

5,310 

238.267 

48.7 

430 

79.025 

32.4 

6,058 

299.047 

47.0 

507 

99.162 

28.3 

Anatomy 

196 

7.314 

1.5 

3 

1,782 

0.7 

196 

9,549 

1.5 

2 

87 

1 

Biochemistry 

2,186 

98,633 

20.1 

76 

11,119 

4.6 

2,512 

125,009 

19.7 

79 

18.688 

5.3 

Call  biology 

324 

13.519 

2.8 

32 

3.208. 

1.3 

364 

17,122 

2.7 

44 

5,151 

1.5 

Embryology  and  development 

111 

4,639 

03 

3 

163 

0.1 

130 

6.313 

1.0 

3 

209 

0.1 

Genatici 

631 

28,298 

5.8 

29 

11.243 

4.6 

693 

34,236 

5.4 

29 

6.329 

1.8 

Immunology 

639 

31.388 

64 

138 

13.563 

5.6 

817 

42,263 

6.6 

184 

17,734 

5.1 

Microbiology  &  parasitology 

670 

30,093 

6.1 

84 

31,418 

12.6 

766 

35,883 

5.6 

95 

42,182 

12.1 

Reproduction,  growth  and  development 

166 

6.733 

1.4 

60 

5.544 

2.3 

203 

9,778 

1.5 

67 

5.635 

1.6 

Structural  chemistry  of  biopolymert 

390 

17.649 

3.6 

5 

985 

0.4 

377 

18389 

3.0 

4 

3,147 

0.9 

Clinical  medical 

1.444 

67,841 

13.9 

192 

26,724 

11.0 

1.568 

87.475 

13.8 

305 

50.093 

14.3 

Hematology 

228 

10310 

2.2 

35 

3.063 

1.3 

233 

12.265 

1.9 

35 

4,964 

1.4 

Oncology 

93 

4,791 

1.0 

33 

8.229 

3.4 

157 

12,080 

1.9 

97 

18,279 

5.2 

Pathology 

471 

24,081 

4.9 

37 

5,476 

2.2 

501 

30.064 

4.7 

48 

9.397 

2.7 

Tranaptantation 

SB 

6.045 

1.0 

8 

573 

0.2 

98 

5.826 

0.9 

11 

1,351 

0.4 

Othar 

664 

23.1 14 

4.7 

79 

9,384 

3.8 

579 

27.240 

4.3 

114 

16,101 

4.6 

Other  medical  tciancaa 

2,906 

126,852 

25.9 

359 

64,830 

26.6 

3,278 

168,822 

26.7 

431 

98.522 

27.8 

Biology 

141 

5,779 

1.2 

1 

15 

1 

154 

6.812 

1.1 

2 

124 

1 

Nutrition 

180 

8,107 

1.7 

11 

1,283 

0.5 

184 

9,860 

1.6 

8 

1,396 

0.4 

Pharmacology 

662 

26,677 

5.4 

173 

36.063 

14.4 

678 

37,042 

5.8 

205 

45.036 

12.9 

Phyiiology 

1.966 

84,436 

17.2 

170 

27,995 

11.6 

2.206 

113.701 

17.8 

213 

49,758 

14.2 

Othar 

46 

1,863 

0.4 

4 

474 

0.2 

46 

2,306 

0.4 

3 

208 

0.1 

Sm  footnotti  at  end  of  table. 


(Continued) 


NIH  RESEARCH  PROJECT  GRANTS  AND  R&D  CONTRACTS  BY  SCIENTIFIC  DISCIPLINE  OR  FIELD, 
FISCAL  YEARS  1973  AND  1974  (Amounts  in  thousands  of  dollars)  (Cont.) 


Fiscal  year  1973 

Fiscal  yes 

r 1974  i 

Scientific  discipline  or  field* 

Research  project  grants} 

R&D  contracts  S 

Research  project  grants} 

R&D  contract 

Number 

Amount 

Percent 

Number 

Amount 

Percent 

Number 

Amount 

Percent 

Number 

Amount 

Percent 

Psychology 

200 

$  7,538 

1.5% 

6 

$      280 

0.1% 

232 

$10,727 

1.7% 

11 

$  1,418 

0.4% 

Chemistry 

558 

23,391 

4.8 

95 

10.862 

4.5 

660 

29,715 

4.7 

91 

11,908 

3.4 

Physics 

8 

453 

0.1 

- 

- 

- 

9 

632 

0.1 

- 

- 

■- 

Environmental  health  sciences 

12 

564 

0.1 

11 

904 

0.4 

10 

652 

0.1 

14 

1,967 

0.6 

Mathematics 

113 

6,561 

1.3 

53 

9.899 

4.1 

132 

9.955 

1.6 

58 

10.851 

3.1 

Bioengineering  &  instrumentation 

196 

10,930 

2.2 

111 

14,623 

6.0 

246 

15,119 

2  4 

116 

15,194 

4.3 

Social  sciences 

94 

4,110 

0.8 

21 

1,489 

0.6 

129 

6.612 

1.0 

25 

1.988 

0.6 

Other  sciences 

70 

3.241 

0.7 

244 

35.224 

14.4 

65 

6.071 

1.0 

324 

60,776 

17.4 

Information  &  communication  sci. 

56 

2.263 

0.5 

95 

12,692 

5.2 

42 

3.012 

0.5 

127 

19,383 

5.5 

Health  sciences  &  services 

5 

353 

0.1 

16 

2.250 

0.9 

8 

2,117 

0.3 

38 

7,037 

2.0 

Animal  production  &  facilities 

6 

505 

0.1 

48 

7,925 

3.2 

11 

780 

0.1 

63 

12,138 

3.5 

Biologicals  resources 

3 

120 

1 

85 

12,357 

5.1 

4 

162 

II 

96 

22,218 

6.4 

NLM 

47 

One 

73 

6.647 

50 

1.420 

79 

8.092 

'Broad  groupings  follow  OMB  and  NSF  classifications,  tlndudes  FY  1973/74  released  funds.  j:  Excludes  program  project  and  center  grants,  and  GRS  pro- 
grams, none  of  which  are  coded  for  scientific  discipline  or  field.  Includes  RCAs.  §  Includes  NLM  technical  development  contracts.  I  Less  than  0.05  percent. 


NIH  Statistics  :  121 


NIH  COMPETING  RESEARCH  GRANT  APPLICATIONS  REVIEWED,  RECOMMENDED  FOR  APPROVAL, 

AND  AWARDED,  FISCAL  YEARS  1964  -  1974* 


NUMBER 
8,000 1 — 


6,000 


4,000 


2,000 


NEW  APPLICA  TIONS 

i 1 1 1 1 1 1 r 


/ 


/ 

I 
/ 

REVIEWED    / 


COUNCIL  RECOMMENDED 


AWARDED 


RENEWAL  APPLICATIONS 

1 1 1 1 1 r 


NUMBER 
— 1 8,000 


6.000 


4,000 


2,000 


AWARDED 


'64     '65     '66     '67     '68     '69     70     71      72     73      74  + 


'INCLUDES  NIEHS  AND  NLM.  AND  EXCLUDES  NIMHANDBHME.FORALLYEARS   INCLUDES  AMENDED  APPLICATIONS.  EXCLUDES  APPLICATIONS 
WITH  8UDGET  PERIODS  OF  24  MONTHS  OR  MORE         rlNCLUDES  APPLICATIONS  PAID  FROM  FY  1973/74  RELEASED  FUNDS 


COUNCIL-APPROVED  RATES  AND  AWARD  RATES  FOR  NIH  COMPETING  RESEARCH  GRANT  APPLICATIONS  BY  NIH  COMPONENT. 

FISCAL  YEARS  1970,  1972  AND  1974" 


0 
'64     '65     '66      '67     '68     '69     70     71      72     73      74  + 


Number  reviewed  by  councilst 

Percent  recommended  by  councils! 

Percent  of  council  recommendations  awarded 

NIH 

component 

Number 

Amounts 

Number 

Amount 

1970 

1972 

1974 

1970 

1972 

1974 

1970 

1972 

1974 

1970 

1972 

1974 

1970 

1972 

1974 

Total 

8.0S5 

9.460 

10.699 

66.1% 

69.1% 

74.0% 

53.7% 

50.8% 

51.4% 

50.6% 

59.6% 

54.0% 

54.9% 

67  3% 

61  9% 

l/RD 

7.984 

9.378 

10.615 

66.3 

69.4 

74.2 

53.8 

51.0 

51  4 

50.6 

59.5 

54.0 

55.0 

673 

61  9 

NIAID 

887 

947 

1.000 

74.6 

78.0 

83.8 

63.7 

61.7 

60.7 

56.2 

50  1 

49  3 

61  4 

56  5 

49  7 

NIAMDD 

1.498 

1.528 

1,409 

71.6 

75.7 

80.8 

57  4 

58.9 

55  7 

49  6 

56  1 

59  4 

505 

59  3 

63  3 

NCI 

818 

1.340 

1.939 

63.7 

68.4 

70.0 

530 

50.9 

45.3 

476 

730 

643 

54  7 

806 

71  1 

NIDR 

234 

257 

261 

45.7 

60.3 

52.1 

43.3 

55.0 

40  6 

30.8 

72  3 

654 

37  2 

92  0 

65  7 

NIEHS 

108 

208 

218 

49  1 

55.8 

72.0 

45.9 

453 

565 

472 

47  4 

51  6 

569 

51  0 

606 

NEI 

227 

311 

360 

77.1 

79 .1 

850 

62.6 

66.9 

73.0 

56.6 

553 

48  4 

50  6 

57  7 

51  8 

NIGMS 

1.256 

1.201 

1.173 

74.7 

77.9 

82.8 

58.4 

545 

599 

21  0 

55.9 

49  1 

33  7 

65  0 

51  1 

NICHO 

936 

1.189 

1,324 

56.7 

625 

67.0 

452 

48  7 

523 

49.0 

55.0 

475 

50  5 

57  7 

45  4 

NHLI 

1.044 

1.276 

1.559 

60.9 

63.0 

66.5 

467 

38.1 

40.9 

71  2 

64  1 

49  4 

680 

73  9 

63  0 

NINOS 

883 

945 

1.181 

60S 

60.5 

76.5 

46.4 

48.6 

57.1 

78  7 

58  4 

48  3 

72  4 

63  1 

59  1 

DRR 

93 

176 

191 

68.8 

727 

75.9 

66.5 

60.9 

57  9 

62.5 

80.5 

869 

75  7 

70  0 

89  0 

NLM 

71 

82 

84 

40.8 

293 

41.7 

37.1 

195 

39.7 

58  6 

83.3 

57.1 

423 

69  1 

564 

'All  years  .ndude  amended  applications  and  exclude  applications  with  budget  periods  of  24  months  or 
prior  to  council  review.  %  Includes  those  withdrawn  subsequent  to  council  review    §  Direct  cost  only. 


lore.  FY  1974  includes  FY  1973/74  released  funds   tExcludes  applications  wilhdrawn 


122  :  NIH  Statistics 


NIH  Research  Fellowship!,  and  Trainees  Under  Research  Training  Grants,  by  Field  of  Interest  and  Academic  Level,  Fiscal  Year  1974 

(Amounts  in  thousands  of  dollars) 


Research  fellowships* 

Number  of  trainees  (full-  &  part-time) 

Number! 

under  research  training  grantst 

Postdoctoral 

Postdoctoral 

Pre- 

Pro-                        Aca- 

Pre- 

Pro-                           Aca- 

doctoral 

fessional  §                  domicli 

doctoral 

fessional  §                      demicll 

Total 

114 

616                         1.538 

$30,644 

7.076 

3.282                           1,149 

l/RD 

Health-related  professions  &  activities 

93 

596                         1,356 

27.631 

6,220 

3,259                           1,060 

General  medical  &  biological  sciences 

74 

256                         1,274 

20.963 

5,358 

432                              864 

Anatomy 

3 

9                              47 

877 

232 

14                                26 

Biochemistry 

12 

31                            375 

5.147 

1.138 

16                                84 

Biophysics 

3 

6                              71 

960 

421 

2                                51 

Microbiology 

22 

56                            227 

4.044 

905 

29                              151 

Pathology 

2 

24                              28 

745 

140 

206                                73 

Pharmacology 

4 

29                              87 

1.758 

490 

34                                98 

Physiology 

13 

55                            188 

3.585 

525 

53                              131 

Genetics 

5 

19                              66 

1,069 

378 

19                                76 

Nutrition 

— 

3                               14 

195 

87 

1                                   3 

Cell  biology 

2 

13                              71 

1,031 

129 

2                                24 

Biology 

7 

7                               54 

902 

264 

20                                56 

Other 

1 

4                              46 

649 

649 

36                                91 

Clinical  medicine 

3 

306                              46 

5.325 

338 

2.732                              162 

Internal  medicine 

2 

173                               14 

2,808 

149 

1,234                               120 

Pediatrics 

- 

59                                3 

861 

7 

182                                   1 

Obstetrics-gynecology 

— 

7 

101 

- 

13 

Radiology 

1 

10                                5 

223 

38 

289                                12 

Surgery 

— 

21                               1 

289 

6 

256                                  7 

Otorhinolaryngology 

— 

1                                 4 

75 

35 

197                                  8 

Ophthalmology 

- 

13                                 1 

246 

9 

135                                  7 

Anesthesiology 

— 

3 

41 

— 

68                                2 

Neurology 

- 

9                               14 

413 

11 

342                                  4 

Other 

- 

10                                4 

268 

83 

16                                  1 

See  footnotes  at  end  of  table. 


NIH  Research  Fellowships,  and  Trainees  Under  Research  Training  Grants,  by  Field  of  Interest  and  Academic  Level,  Fiscal  Year  1974  (Cont.) 

(Amounts  in  thousands  of  dollars) 


Reseerch  fellowships* 

Number  of  trainees  (full-  &  part-time) 

Number* 

Amount 

under  research  training  grantst 

Field  of  interest 

Pie- 
doctoral 

Postdoctoral 

Pre- 
doctoral 

Postdoctoral 

Pro-                       Aca- 
fessiona1§                  demicll 

Pro- 
fessional § 

Aca 
demicll 

Clinical  dentistry 

- 

8                                 3 

$    201 

42 

49 

2 

Other  health-related  fields 

16 

26                              33 

1.142 

482 

46 

32 

Engineering,  health-related 

Veterinary  medicine 

Biostatistics 

Epidemiology 

Other 

15 

1 

5                               14 

15                                2 

9 

5                                6 

1                                 2 

467 
295 
163 
163 
54 

254 
2 

151 
62 
13 

12 
19 

15 

8 

15 
4 
5 

Community  health  fields 

- 

- 

- 

2 

- 

- 

Environmental  health  fields 

2 

S 

136 

90 

6 

20 

Psychology 

1 

4                              66 

987 

343 

5 

45 

Social  sciences 

- 

1                                9 

108 

269 

3 

7 

Sociology 

Anthropology 

Other 

- 

1                                 4 

4 
1 

55 

44 

9 

128 

123 
18 

3 

5 
2 

Math,  physical  sciences,  engr.,  other 

17 

IS                            103 

1.768 

111 

2 

17 

Chemistry 
Other  fields 

14 
3 

78 
15                              25 

1.033 
735 

104 

7 

2 

17 

NLM 

1 

- 

14 

41 

7 

- 

'Includes  FY  1973/74  released  funds.  +See  breakdown  p.  43.  Training  in  FY  1974  but  paid  from  FY  1973  funds.  J  Represents  number  of  awards,  not  number  of  persons.  §  Holders  of 
the  M.O,  or  equivalent  professional  doctorate  (D.D.S..  O.V.M..  D.M.D..  etc.),  including  those  holding  both  professional  and  academic  degrees.  I  Holders  of  the  Ph.D.  or  equivalent 
academic  doctorate  (D.Sc.O.P.H..  D.Eng..  etc.). 


NIH  Statistics  :  123 


Number  of  NIH  Research  Fellowships  by  NIH  Component  and  Academic  Level,  Fiscal  Years  1970-1974* 


1970 

1971 

1972 

1973 

1974 

Pre- 

Postdoctoral 

Pre 

Postdoctoral 

Pre- 

Postdoctoral 

Pre- 

Postdoctoral 

Pre- 

Postdoctoral 

NIH 

Pro- 

Aca- 

Pro- 

Aca- 

Pro- 

Aca- 

Pro 

Aca- 

Pro- 

Aca- 

component 

doctoral 

fessional  t 

demic  $ 

doctoral 

fessional  t 

demic  f 

doctoral 

fessional  t 

demic  t 

doctorel 

fessionelt 

demic? 

doctorel 

fessional  t 

demicl 

Total 

1.114 

720 

976 

788 

675 

1,259 

350 

648 

1,273 

193 

338 

709 

114 

616 

1,538 

MAID 

2 

54 

72 

1 

30 

65 

- 

34 

61 

- 

11 

30 

1 

42 

69 

NIAMDD 

2 

85 

114 

1 

97 

124 

2 

89 

124 

1 

38 

84 

1 

102 

190 

NCI 

1 

40 

139 

- 

36 

155 

- 

34 

163 

- 

25 

66 

- 

84 

321 

NICHD 

6 

25 

55 

4 

28 

68 

2 

31 

56 

- 

15 

29 

1 

52 

147 

NIDR 

7 

49 

9 

5 

51 

12 

4 

45 

15 

1 

28 

9 

1 

32 

38 

NIEHS 

5 

5 

5 

2 

3 

7 

2 

2 

8 

- 

1 

2 

- 

2 

40 

NEI 

- 

21 

17 

- 

29 

36 

6 

38 

63 

3 

14 

40 

- 

31 

73 

NIGMS 

1,079 

58 

303 

765 

70 

523 

328 

49 

502 

183 

31 

306 

102 

25 

279 

NHLI 

8 

97 

75 

6 

65 

86 

3 

51 

91 

3 

27 

41 

5 

70 

127 

NINDS 

1 

160 

154 

2 

150 

147 

2 

142 

131 

- 

73 

70 

1 

48 

192 

DRR 

- 

13 

- 

1 

11 

- 

1 

9 

2 

- 

3 

1 

- 

9 

3 

FIC 

3 

113 

29 

1 

104 

33 

- 

122 

52 

- 

71 

27 

1 

119 

59 

NLM 

- 

- 

4 

- 

1 

3 

- 

2 

5 

2 

1 

4 

1 

- 

- 

'Represents  number  of  awards,  not  number  of  persons.  FY  1974  includes  fellowships  paid  from  FY  1973/74  released  funds.  tHolders  of  the  M.D.  or  equiva- 
lent professional  doctorate  (D.D.S.,  D.V.M.,  D.M.D.,  etc.),  including  those  holding  both  professional  and  academic  degrees.  ^Holders  of  the  Ph.D.  or  equiva- 
lent academic  doctorate  (D.Sc,  D.P.H.,  D.Eng.,  etc.}. 


NUMBER  OF  NIH  TRAINEES  UNDER  RESEARCH  TRAINING  GRANTS  BY  NIH  COMPONENT  AND  ACADEMIC  LEVEL,  FISCAL  YEARS  1970  1974' 


Pre 
doctoral 


Pro 

tetwontl- 


Pre- 
doctoral 


Pro- 
fa.  iitxi.lt 


Ace 

demict 


Pre- 
doctoral 


Pro- 

finion»l- 


Act 
demict 


Pre- 
doctoral 


Pro 

taiiionelt 


Pre 

doctoral 


Pro 

tentorial ' 


Act 

demic! 


Full  nme  uamees'; 


Total 

6,486 

3,152 

768 

6,132 

3,019 

884 

8.272 

3.039 

986 

6.228 

2.966 

996 

6.102 

2.745 

746 

MAID 

480 

147 

83 

444 

165 

89 

489 

173 

104 

487 

161 

110 

382 

147 

91 

NIAMDD 

52 

607 

74 

52 

612 

102 

53 

613 

103 

59 

600 

94 

40 

568 

67 

NCI 

174 

220 

77 

205 

238 

108 

220 

273 

102 

256 

322 

127 

215 

313 

106 

NICHD 

645 

123 

109 

568 

111 

123 

596 

101 

137 

584 

102 

131 

389 

78 

85 

NIDR 

13S 

164 

13 

132 

172 

17 

139 

161 

16 

121 

146 

13 

100 

121 

10 

NIEHS 

305 

5 

18 

275 

14 

24 

269 

15 

32 

205 

11 

35 

162 

7 

18 

NEI 

5 

150 

3 

1 

109 

2 

1 

68 

4 

4 

66 

13 

7 

68 

13 

NIGMS 

4.270 

606 

2S4 

4.093 

558 

276 

4.142 

523 

303 

4.186 

436 

297 

3.528 

356 

203 

NHLI 

246 

519 

70 

188 

509 

77 

179 

577 

100 

176 

586 

93 

158 

581 

78 

NINOS 

98 

583 

63 

97 

509 

76 

90 

508 

92 

96 

508 

82 

85 

486 

75 

DRR 

- 

22 

- 

- 

22 

- 

- 

25 

- 

- 

23 

- 

- 

13 

NLM 

75 

6 

5 

67 

- 

- 

96 

2 

2 

65 

6 

1 

36 

7 

Part  time  trainees 

Total 

4.103 

1.128 

(IB 

3*48 

1.034 

604 

3.182 

820 

662 

2.777 

860 

684 

1.974 

637 

403 

NIAID 

388 

58 

63 

301 

56 

54 

291 

41 

83 

284 

36 

99 

174 

22 

41 

NIAMDD 

277 

132 

34 

216 

119 

42 

191 

88 

36 

111 

89 

43 

15 

54 

17 

NCI 

708 

149 

72 

523 

127 

60 

489 

107 

66 

426 

120 

74 

175 

63 

45 

NICHD 

307 

40 

80 

212 

42 

68 

246 

36 

63 

184 

24 

52 

127 

7 

43 

NIDR 

180 

45 

6 

211 

50 

13 

193 

61 

20 

162 

62 

16 

36 

25 

11 

NIEHS 

129 

3 

17 

128 

5 

23 

113 

3 

32 

63 

3 

23 

43 

- 

21 

NEI 

31 

144 

4 

14 

140 

2 

7 

128 

2 

to 

104 

6 

9 

71 

5 

NIGMS 

1.304 

168 

249 

1.261 

168 

268 

1.110 

118 

266 

1.118 

113 

217 

1,174 

87 

160 

NHLI 

518 

175 

60 

477 

148 

82 

368 

141 

67 

318 

142 

70 

148 

69 

29 

NINOS 

238 

220 

43 

182 

181 

38 

162 

189 

38 

114 

170 

66 

69 

136 

31 

ORR 

- 

6 

- 

1 

8 

- 

1 

7 

- 

- 

6 

- 

1 

3 

NLM 

11 

- 

- 

12 

1 

- 

20 

- 

- 

8 

1 

- 

6 

- 

- 

and  28  part-limal 


FY  thown  but  paid  from  tha  pravious  yur'i  fundi.  t/Holdari  of  tha  M.D.  or  aqurvalant  profatmional  doctorata,  including  tho**  holding  both  profttwonal  and  academic  dagraai  (105  m  FY  1974.  77  full  turn 
(.  tHoktartof  tha  Ph.D.  or  apAinailani  acadamk  doctorata.  Q  In  training  100  parcam  of  tha  tima  for  at  laast  8  month.. 


National  Institutes  of  Health.  "Basic  Data  Relating  to  the  National 
Institutes  of  Health  1975."  1975. 


124  :  NIH  Statistics 


Total  NIH  Research  Project  Grants  by  Foreign  Country  and  International  Organization,  Fiscal 

Years  1947-74 


[Amounts  in  thousands  of  dollars] 


Country 


No.      Amount 


Country 


No:     Amount 


Argentina 215  $2,  898 

Australia 288  4,  588 

Austria 65  386 

Belgium 145  1,705 

Brazil 212  2,  156 

Canada 843  15,104 

Chile 120  1,285 

Colombia 54  881 

Congo,  Rep.  of 4  66 

Costa  Rica 8  90 

Denmark 213  2,  266 

Ecuador 2  28 

El  Salvador 14  231 

Ethiopia 5  112 

Finland 150  1,566 

France 342  5,339 

Germany,  Fed.  Rep 88  628 

Ghana 1  2 

Greece 55  650 

Guatemala 3  22 

Hong  Kong: 8  88 

Iceland 10  174 

India 60  637 

Iran 12  103 

Ireland 54  417 

Israel 616  10,546 

Italy 330  4,138 

Jamaica 16  160 

Japan 840  8,  004 

Jordan 3  110 

Kenya 5  93 

Korea 24  219 

Lebanon 129  1,  650 

Liberia 26  732 

Malaysia 11  107 

Mexico 156  2,066 

Netherlands 148  1,  923 

New  Zealand 67  587 

Nigeria 20  500 

Norway 101  1,109 

Pakistan 5  41 

Panama 3  67 

Papua  &  N.  Guinea 3  9 

Peru 123  2,876 

Philippines 37  287 

Poland 4  14 

Portugal 13  213 

Senegal 2  60 

Singapore 5  56 

South  Africa,  Rep.  of 132  2, 489 

Spain 46  386 

Sweden 561  11,736 

Switzerland 108  1,  296 

Taiwan 41  287 


Tanganyika 4  $103 

Thailand 57  743 

Turkey 2  24 

Uganda 1  6 

United  Kingdom 689  1 1,  223 

Uruguay 52  1,051 

Venezuela 38  980 

Yugoslavia 42  308 

International  Organizations: 

European  Organization  for  Research  on 

Treatment  of  Cancer  (EORTC) 5  220 

Federation  Dentaire  International ' 10  102 

International      Brain      Research      Org. 

(IBRO) 9  175 

International    Professional    Meetings — 

Total  i 25  479 

International     Union     Against     Cancer 

(IUAC) 28  807 

Pan     American     Health     Organization 

(PAHO)2 127  5,  818 

World  Federation  of  Neurology  (WFN)...        12  871 

World  Health  Organization  (WHO) 21  2,  269 

1  Meetings  held  in  foreign  countries  with  foreign  principal 
investigators. 

2  Includes  grants  to  the  Institute  of  Nutrition  of  Central 
America  and  Panama. 

3  Adjustment  was  made  to  include  all  Federation  Dentaire 
grants  in  one  category  whether  they  were  meetings  or  regular 
grants. 

Total   Number   and   Amount   of  Foreign   Research 

Project  Grants  Awarded  by  NIH  by  Fiscal  Years, 
1947-74 

[Amounts  in  thousands  of  dollars] 


Fiscal 
year 


Num-     Amount 
ber 


Fiscal 
year 


Num-     Amount 
ber 


1947 

5 

$130 

1961 

563 

$8,999 

1948 

11 

253 

1962 

811 

13,  410 

1949 

16 

130 

1963 

981 

14,  956 

1950 

20 

219 

1964 

932 

13,  759 

1951 

28 

210 

1965 

801 

11,467 

1952 

22 

257 

1966 

718 

10, 010 

1953 

24 

245 

1967 

624 

8,509 

1954 

15 

145 

1968 

480 

6,424 

1955 

14 

HI 

1969 

325 

4,481 

1956 

18 

190 

1970 

170 

2,968 

1957 

61 

824 

1971 

120 

2,489 

1958 

92 

1,307 

1972 

113 

2,449 

1959 

170 

2,997 

1973 

116 

2,905 

1960 

307 

5,249 

1974 

113 

3,279 

National  Institutes  of  Health.  NIH  Almanac  1975.  Bethesda, 
Maryland.  1975. 
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The  staff 


OCCUPATIONAL  AND  FUNCTIONAL  DISTRIBUTION  OF  NIH  PERSONNEL 

12.055  SCIENTIFIC  AND  SUPPORTIVE  WORKERS.  NOVEMBER  30.  1974 


OCCUPA  TIONAL 


FUNCTIONAL 


PLANT 
OPERATION  & 
MAINTENANCE 


INTRAMURAL 

RESEARCH 

(16%) 


PROGRAM 
DIRECTION. 


COLLABORATIVE 


OCCUPATIONAL  DISTRIBUTION  OF  NIH  PERSONNEL  -  November  30.  1974* 


ODt 

Central 

Institutes 

Total  NIH 

(NIH&I/RD) 

services! 

&  DRR 

FIC 

NLM 

Total 

12,055 

387 

5.013 

6,071 

59 

525 

Professional  and  scientific 

4.123 

85 

935 

2,928 

13 

162 

Intramural  research 

2,236 

- 

- 

2,236 

_ 

_ 

Collaborative  research  and  support 

330 

_ 

- 

330 

- 

- 

Research  management  and  program  services 

362 

- 

- 

362 

- 

- 

Other 

1,195 

85 

935 

- 

13 

162 

Subprofessional  and  technical  support 

1.923 

- 

818 

1,032 

- 

73 

Intramural  research 

888 

_ 

- 

888 

_ 

_ 

Collaborative  research 

122 

- 

- 

122 

_ 

- 

Research  management  and  program  services 

22 

- 

- 

22 

- 

_ 

Other 

891 

- 

818 

- 

- 

73 

Administrative,  clerical,  and  office  services 

4.646 

301 

1.964 

2.049 

45 

287 

Intramural  research 

752 

- 

- 

752 

- 

- 

Collaborative  research  and  support 

164 

- 

- 

164 

- 

- 

Research  management  and  program  services 

1,133 

- 

- 

1,133 

- 

- 

Other 

2.597 

301 

1,964 

- 

45 

287 

Plant  operation  and  maintenance 

1.363 

1 

1.296 

62 

1 

3 

Intramural  research 

56 

- 

- 

56 

— 

_ 

Collaborative  research  and  support 

1 

- 

- 

1 

- 

- 

Research  management  and  program  services 

5 

- 

- 

5 

- 

- 

Other 

1,301 

1 

1.296 

- 

1 

3 

"Includes  full-time  and  regular  part-time  civil  service  employees,  commissioned  officers,  staff  fellows,  and  visiting  scientists,  at  Bethesda  and  in  the  field   tCC.  DCRT, 
DRG,  DRS  and  ODA. 
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NIH  PROFESSIONAL  STAFF 

2.280  PROFESSIONALS  WITH  DOCTORATE  DEGREES.  NOVEMBER  30.  1974 


D.D.S..D.V.M. 
b  OTHER 


6%      /      BEHAVIORAL  -  5%  OF  Ph.D.s 


BIOLOGICAL  -  68%  OF  Ph.D.s 


PHYSICAL  -  19%  OF  Ph.D.s 


10%  OF  M.D.s  HAVE 
OTHER  DOCTORATE 


OTHER  -  8%  OF  Ph.D.s 


FUNCTIONAL  DISTRIBUTION  OF  NIH  PERSONNEL  -  November  30, 1974* 


ToUl  tuff  1 2,056 


Intramural  research 

Professional  and  scientific 

2.236 

Doctorate 

1.498 

Nondoctorate 

738 

Subprofessional  and  technical  support 

888 

Other 

808 

Collaborative  research  and  support 

Professional  and  scientific 

330 

Doctorate 

217 

Nondoctorate 

113 

Other 

287 

Research  management  and  program  services 

Professional  and  scientific 

362 

Doctorate 

269 

Nondoctorate 

93 

Other 

1.160 

Fogarty  International  Center 

Professional  and  scientific 

13 

Other 

46 

National  Library  of  Medicine 

Professional  and  scientific 

162 

Other 

363 

3,932 


Central  services 
Clinical  Center 

Professional  and  scientific^ 

Other 
Division  of  Computer  Research  &  Technology 

Professional  and  scientific 

Other 
Division  of  Research  Grants 

Professional  and  scientific 

Other 
Division  of  Research  Services 

Professional  and  scientific 

Other 
OD  —  Administration 

Professional  and  scientific 

Other 


Program  direction 
OD  -  NIH 

Professional  and  scientific 

Other 
ODs  -  l/RD 

Professional  and  scientific 

Other 


610 
1,024 


56 
219 


101 
315 


96 
511 


72 
2,009 


24 

126 


61 
176 


5.013 


1,634 


2,081 


387 


"Includes  full-time  and  regular  part-time  civil  service  employees,  commissioned  officers,  staff  fellows,  and  visiting  scientists,  at  Bethesda  and  in  the  field,  t  Includes  all  nurses. 


National  Institutes  of  Health.  "Basic  Data  Relating  to  the  National 
Institutes  of  Health  1975."  1975. 
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Number  and  Types  of  Personnel  at  the  Hygienic  Laboratory  (1909-29) 


Year 


Other 

Commis-         Professors         scientific  Non-  Total 

sioned  and  scientific 

technicians 


1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
1920.. 
1921.. 
1922.. 
1923.  . 
1924. . 
1925.. 
1926.. 
1927. . 
1928.. 
1929.. 


9 

3 

13 

28 

53 

11 

2 

12 

28 

53 

13 

3 

12 

27 

55 

12 

3 

12 

29 

56 

17 

3 

11 

32 

63 

22 

3 

11 

35 

71 

14 

3 

13 

34 

64 

13 

3 

22 

31 

69 

16 

3 

23 

36 

78 

13 

3 

39 

37 

92 

13 

3 

38 

42 

96 

13 

3 

37 

50 

103 

10 

3 

39 

75 

127 

17 

3 

45 

65 

130 

10 

3 

52 

56 

121 

11 

3 

51 

48 

113 

14 

3 

49 

50 

116 

13 

3 

47 

51 

114 

15 

3 

43 

53 

114 

13 

3 

45 

57 

118 

12 

3 

51 

62 

128 

Source:  Victor  H.  Kramer,  The  National  Institute  of  Health:  A  Study  in  Public  Administration  (New 
Haven,  Conn.:  Quinnipiack  Press,  Inc.,  1937),  p.  82. 
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Employment  (1930-74) 


Year 

Number  of 

Year 

Number  of 

employees 

employees 

1930 

140 

1953 

3,  888 

1931 

150 

1954..... 

4,  621 

1932- 

165 

1955 

5,412 

1933.. 

139 

1956... 

6,  334 

1934...^ 

160 

1957 

7,215 

1935 

159 

1958 

7,  145 

1936 

183 

1959 

8, 484 

1937 

695 

1960 

9,  109 

1938 

912 

1961 

10,  175 

1939 

1,048 

1962 

11,037 

1940 

1,  137 

1963 

11,511 

1941..... 

1,  367 

1964  1 

11,822 

1942 

1,  456 

1965  i 

12,  194 

1943 

1,  352 

1966  2 

12,  643 

1944 

1,144 

1967 

11,730 

1945 

1,090 

1968 

13,105 

1946 

1,  436 

1969  2 

13,  350 

1947 

1,  505 

1970 

13,243 

1948 

2,  245 

1971' 

14,  002 

1949 

2,  937 

19722 

13,  789 

1950 

2,  888 

19731 

12,  931 

1951 

3,012 

1974' 

13,318 

1952 

3,277 

i  As  of  Sept.  1 . 
2  As  of  Oct.  1 . 

Source:  Office  of  Personnel  Management,  NIH. 


Staff  by  Occupational  Groups  ( 1959-74) 1 


1959 


1960 


1961 


1962 


1963 


1964 


1965 


1966 


Professional  and  scientific 2,  495 

Subprofessional  and  technical  support 1,  460 

Administrative,  clerical,  and  office  services 2,  182 

Plant  operation  and  maintenance 1,  317 

1967 

Professional  and  scientific 3,  62 1 

Subprofessional  and  technical  support 1,  725 

Administrative,  clerical,  and  office  services 3,  767 

Plant  operation  and  maintenance 1,  527 


2,  744 

2,951 

3,236 

3,487 

3,570 

3,686 

4,020 

1,587 

1,  709 

1,814 

1,796 

1,870 

1,891 

1,785 

2,477 

2,926 

3,  338 

3,727 

3,906 

4,016 

4,  123 

1,255 

1,383 

1,487 

1,518 

1,538 

1,499 

1,514 

1968 


1969 


1970 


1971 


1972         1973 


1974 


4,019 

3,929 

3,938 

3,980 

4,052 

3,998 

3,939 

1,888 

1,854 

1,800 

1,819 

1,725 

1,853 

1,962 

4,430 

4,223 

4,237 

4,635 

4,590 

4,  134 

4,215 

1,523 

1,429 

1,355 

1,557 

1,260 

1,256 

1,334 

1  Includes  full-time  employees  in  the  metropolitan  and  field  areas  and  visiting  scientists. 
Source:  Division  of  Personnel  Management,  NIH. 


NIH  Statistics  :  129 

Employees  by  Components11   (1951-74) 

Component  1951  1952         1953         1954         1955         1956         1957         1958         1959         1960         1961  1962 

OD 685  736  991       1,406       1,532        3  669  696  779  808  908    M,  083  1,335 

NCI 595  622  601  649  741  929       1,118       1.038       1,214       1,201       1,295  1,323 

NEI 

NHLI 251  269  327  373  388  422  476  473  574  641  666  705 

NIAID 5495  507  437  508  444  486  517  511  578  600  6&  706 

NIAMDD « 304  323  327  353  378  408  475  432  585  624  654  668 

NICHD 

NIDR 75  76  77  93  104  122  148  122  169  180  258  286 

NIEHS  8 

NIGMS « 

NIMH7 305  341  319  347  424  515  648  621  874  918       1,098         1,214 

NINDS 17  35  81  145  196  276  336  296  507  576  731  746 

CC 50  627  645  946       1,407       1,563       1,597       1,660       1,686       1,684         1,778 

DBS13 121  167  195  176  209  227  244  232 

DCRT 

DEHS  8 

DGMS» 40  80  133  151  158 

DRFR 75 

*DRG9 285    318     101     102     138    204    263    251     360    460    556     569 

DRMP  io • 

DRR 

*DRS 729  780  809  866  955       1,099         1,242 

FIC 

BHME  " 

NLM 

Total 3,012       3,277       3,888       4,621       5,412       6,334       7,215       7,145       8,484       9,109     10,175        11,037 

See  footnotes  at  end  of  table. 
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J 


Employees  by  Component11   ( 

1951-74)— Cont. 

Component 

1963 

1964  > 

1965  2 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

OD 

NCI 

1,421 
1,331 

1,498 
1,273 

1,479 
1,358 

1,521 
1,442 

1,434 
1,566 

1,394 
1,568 

2,030 
1,572 
20 
726 
794 
689 
510 
347 
249 
220 

(') 

887 

1,568 

268 

312 

2,030 
1,536 
112 
726 
776 
663 
541 
374 
262 
205 

(7) 
781 

1,  605 
276 
301 

2,104 
1,764 
133 
776 
794 
717 
623 
409 
287 
207 

832 

1,734 

294 

305 

2,086 
2,003 
167 
860 
760 
655 
643 
399 
331 
199 

2,087 
2,190 
162 
874 
703 
692 
696 
377 
399 
191 

2,167 

2,344 

167 

NHLI 

NIAID 

NIAMDD  » 

NICHD 

NIDR 

745 
718 
688 
99 
289 

756 
703 
625 
186 
312 

777 
743 
654 
262 
337 

677 
751 
688 
427 
327 

704 
747 
699 
475 
341 

702 
789 
687 
491 
345 

940 
710 
680 
743 
398 
411 

NIGMS' 

NIMH  7 

140 
1,307 

747 
1,858 

248 

157 

1,321 
757 

1,817 
274 

165 
1,448 

827 
1,781 

285 

208 
1,372 

824 
1,776 

291 

241 

218 
(7) 
872 
1,742 
288 
291 
150 

225 

(7) 
910 
1,696 
291 
310 
228 

164 

*  *  NINDS 

CC 

DBS  « 

752 
1,634 

806 
1,786 

755 
1,782 

DCRT     

275 

278 

273 

DRFR 

112 

544 

150 
565 

146 
594 

162 

685 

77 

169 
650 
151 

181 

640 

(10) 

•DRG  • 

DRMP I0       

560 

(.0) 

514 

(10) 

448 

(>»)       . 

97 

605 

64 

1,215 

594 

14,  002 

433 

416 

414 

DRR 

101 

550 

77 

1,310 

554 

13,789 

97 

563 

69 

89 

*DRS 

FIC 

1,264 

1,281 

1,338 

1,174 

1,233 

1,230 

45 

851 

522 

13,  105 

599 

53 

1,  388 

588 

13,350 

590 

57 

1,328 

566 

13,243 

614 

62 

BHME  m 

NLM    . 

545 
12,931 

605 

Total 

11,511 

11,675 

12,  194 

12,  643 

11,730 

13,318 

I  As  of  Dec.  1: 
>  As  of  Sept.  1: 

•  Through  1958,  includes  Division  of  Business  Operations. 

4  From  1961  includes  Office  of  Administrative  Management. 

5  Through  1955,  National  Microbiological  Institute. 

•  National  Institute  of  General  Medical  Sciences  (DGMS  until  1963). 
7  Made  a  separate  bureau  Jan.  1,  1967. 

«  Established  Nov.  1,  1966;  became  an  Institute  Jan.  12,  1969. 

•  Employees  for  1951  and  1952  include  study  section  members,  who  until  1953  were  included  in  Division  personnel  listings. 
10  Separated  from  NIH  April  1968. 

II  Includes  full-time  and  part-time  employees. 

18  Renamed  the  National  Institute  of  Arthritis,  Metabolism,  and  Digestive  Diseases  May  19,  1972. 
i'  Transferred  to  the  Food  and  Drug  Administration  July  1,  1972. 
14  Transferred  to  the  Health  Resources  Administration  July  1,  1973. 

*Now  part  of  OD  due  to  reorganization ;  Facilities  Engineering  Personnel  of  DRS  transferred  to  new  Office  of  Engineering 
Services,  ADA: 

Source:  Division  of  Personnel  Management,  NIH: 

*  "  Now  the  National  Institute  of 
Neurological  and  Communicative 
Disorders  and  Stroke 
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Staff  by  Pay  System   (1948-74) 


Full-Time   Civil   Service   Employees   by   GS,    208g, 
and  Wage  Board   (1948-74) 


Year 


1948.. 

1949.. 

1950.. 

1951... 

1952.-. 

1953.. 

1954. . 

1955. . 

1956... 

1957.. 

1958.. 

1959. . 

1960... 

1961... 

1962.. 

1963.. 

1964*. 

1965.. 

1966  ». 

1967.. 

1968.. 

1969  B. 

1970.. 

1971.. 

1972  ». 

1973.. 

1974. . 


Commis- 

Civil 

sioned 

Service 

Other 

Total 

Corps 

189 

1,633 

'423 

2,245 

251 

2,061 

625 

2,937 

279 

2,038 

571 

2,888 

352 

2,150 

510 

3,012 

401 

2,313 

563 

3,277 

473 

3,  110 

305 

3,888 

515 

3,811 

295 

4,621 

595 

4,422 

395 

5,412 

664 

5,  189 

481 

6,334 

761 

5,806 

648 

7,215 

777 

2  6,  197 

3  171 

7,  145 

803 

6,676 

1,005 

8,484 

875 

7,166 

1,068 

9,  109 

943 

8,026 

1,206 

10,  175 

1,049 

8,964 

1,024 

11,037 

1,  153 

9,341 

1,017 

11,511 

1,  184 

9,700 

938 

11,822 

1,189 

9,985 

1,020 

12,  194 

1,329 

10,  137 

1,177 

12,  643 

1,248 

9,392 

1,090 

11,730 

1,354 

10,  522 

1,224 

13,  105 

1,271 

10,  163 

1,916 

13,  350 

1,221 

10,  042 

1,980 

13,243 

1,  190 

10,  939 

1,873 

14,  002 

1,  174 

10,  453 

2,  162 

13,789 

1,026 

10,  284 

1,621 

12,931 

1.  048 

10,  574 

1,696 

13,318 

*  Includes  consultants,  members,  cooperative  employees,  and 
a  few  miscellaneous  employees  (through  1957). 

1  Includes    visiting    scientists    and    staff    fellows     (through 
present): 

*  Includes  part-time  and  intermittent  employees  and    ex- 
cludes consultants  (through  present). 

*  As  of  Sept.  1: 
»  As  of  Oct.  1: 


Year 


GS 


208g  i      Wage  Board 


1948 1,397 

1949 1,760 

1950 1,603 

1951 1,712 

1952 1,848 

1953 2,248 

1954 2,735 

1955 3,513 

1956 4,164 

1957 4,682 

1958 4,989 

1959 5,324 

1960 5,570 

1961 6,226 

1962 6,976 

1963 7,294 

1964 7,690 

1965  2 7,979 

1966  3 8,037 

1967 7,315 

1968 8,365 

1969  3 8,081 

1970 8,063 

1971 8,474 

1972  3 8,376 

1973 8,047 

1974 8,  257 


1 
4 
7 
8 
13 
19 
30 
44 
45 
53 
58 
82 
90 
96 
92 
95 
92 
79 
81 
80 
86 
90 
89 
84 
72 


7 

8 

9 

9 

9 

890 

995 

1,080 

1,147 

1,184 

1,445 

1,597 

1,736 

1,780 

1,764 

1,777 

1,828 

1,847 

1,864 

1,781 

1,665 

1,935 

1,487 

1,489 

1,598 


1  Through  1955,  known  as  Public  Law  692  employees; 

2  As  of  Sept.  1 . 

3  As  of  Oct.  1 . 

Source:  Office  of  Personnel  Management,  NIH. 


Source:  Division  of  Personnel  Management,  NIH. 
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Professional    Staff    by    Type    of    Doctoral    Degree 
(1958-74) 


Year 


M.D.       Ph.  D.     D.D.S.    D.V.M.   Other  »  Total 


1958 529 

1959 563 

1960 594 

1961 667 

1962 776 

1963 890 

1964 961 

1965 982 

1966  »....  1,150 

1967 1,079 

1968 1,102 

1969  ". . . .  1, 066 

1970 1,010 

1971 1,026 

1972  2....  1,011 

1973 939 

1974 978 


431  70  1,030 

527 62  1,152 

565  61  1,220 

614  68  1,349 

604  78  1,458 

710 Ill  1,711 

730 134  1,825 

757  135  1,874 

848            50            47  48  2,  143 

719            54            48  36  1,936 

781           128            47  32  2,090 

825          127            51  40  2,  109 

888           127            53  44  2,  122 

945           118            61  64  2,214 

995           105            62  59  2,232 

1,  131            44        .46  43  2  203 

1,  164            43            42  35  2, 262 


1  Includes  D.D.S.,  D.V.M.,  etc.  through  1965. 
J  As  of  Oct.  1: 

Source:  Division  of  Personnel  Management,  NIK. 

National  Institutes  of  Health.  NIH  Almanac  1975.  Bethesda, 
Maryland.  1975. 


NIH  PROFESSIONAL  STAFF  WITH  DOCTORATE  DEGREES,  BY  TYPE  OF  DOCTORATE  AND  DISCIPLINE" 

November  30, 1974 


Type  of  doctorate 


Number 


Distribution  of  Ph.D.s  by  discipline 


Total  with  doctorate 

2,280 

Biological 

719     Behavioral 

51 

Biochemistry 

234 

Psychology 

43 

M.D. 

1,088 

Microbiology 

108 

Social  sciences 

8 

(M.D.s  with  other  doctorates) 

(112) 

Biology 
Physiology 

81 
73 

Physical 

204 

Ph.D. 

1,053 

Pharmacology 

51 

Chemistry 

186 

Biological 

719 

Zoology 

42 

Physics 

18 

Behavioral 

51 

Bacteriology 

38 

Physical 

204 

Genetics 

26 

Other 

79 

Other 

79 

Biophysics 

23 

Engineering 

19 

Entomology 

14 

Statistics 

12 

D.V.M. 

53 

Anatomy 

9 

Mathematics 

10 

D.D.S. 

49 

Speech  pathology 

5 

Pharmacy 

4 

D.Sc. 

21 

Plant  pathology 

3 

Computer  science 

2 

D.M.D. 

3 

Biometrics  and  biostatistics 

2 

Education 

2 

D.P.H. 

3 

Plant  physiology 

2 

Language 

2 

O.M.Sc. 

2 

Radiobiology 

2 

Public  health 

1 

Eng.D. 

2 

Botany 

2 

Nursing 

1 

Other 

6 

Husbandry 

2 

Philosophy 

1 

Embryology 

1 

Other 

25 

Human  pathology 

1 

"Includes  full-time  and  regular  part-time  civil  service  employees,  commissioned  officers,  staff  fellows,  and  visiting  scientists,  at  Bethesda  and  in  the  field. 

National  Institutes  of  Health.  "Basic  Data  Relating  to  the  National 
Institutes  of  Health  1975."  1975. 
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Real  property  and  facilities 


BUILDINGS 


BUILDING  1 

History:  Building  1  was  constructed  to  serve  as  the 
Administration  Building  for  NIH.  Original  construc- 
tion plans  (later  changed)  provided  for  space  for  vari- 
ous shops,  a  central  stores  operation,  and  a  boiler 
plant. 

Initiating  legislation June  22,  1936. 

Construction  begun January  1938. 

Cornerstone  laid June  30,  1938. 

Construction  completed December  1938. 

Occupancy  by  NIH Dec.   1,  1938. 

Cost  of  original  construction $680,  746 

Total  cost  of  building  (cost  of  original  construction 

plus  changes  and  improvements) $804,963 

Gross  area  (sq.  ft.) 95,  950 

Space  allocations  (sq.  ft.) : 

Office 33,443 

Lab 750 

Animal 

Lab  Support 

Patient  Care 

General    Service 20,  428 

Public  Area 21,323 

Total    75, 944 

Present  use:  Administration. 


BUILDING  2 

History:  Building  2  was  constructed  as  a  laboratory  re- 
search building.  It  was  originally  called  the  Industrial 
Hygiene  Laboratory  Building. 

Initiating  legislation June  22,  1936. 

Construction  begun January  1938. 


Cornerstone  laid 

Construction  completed December  1938. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $327,  966 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $671,  233 

Gross  area  (sq.  ft.) 47,  979 

Space  allocations  (sq.  ft.)  : 

Office   5,  148 

Lab     14, 861 

Lab  support 5,831 

Animal 2,430 

Patient  Care 

General  service 3,  155 

Public   area 9,  222 

Total    40,647 

Present  use:  Research  by  NIAMDD. 


BUILDING  T-2 

History:  Building  T-2  was  constructed  by  NIH  per- 
sonnel as  chemical  storage  space. 

Initiating  legislation 

Construction  begun 

Cornerstone  laid —   

Construction  completed . —  1951 

Occupancy  by  NIH 

Cost  of  original  construction $2,  000 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements/ $2,  000 

Gross  area  (sq.  ft.) 495 


Present  use:  Storage. 


BUILDING  3 


History:  Building  3  was  constructed  to  provide  space 
for  offices,  laboratory  research,  and  animal  breeding. 
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It  was  originally  called  the  Public  Health  Methods  and 
Animal  Unit  Building. 

Initiating  legislation June  22,  1936. 

Construction  begun January  1938. 

Cornerstone  laid 

Construction  completed December  1938. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $327,  996 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $609,491 

Gross  area  (sq.  ft.) 48,  285 

Space  allocations  (sq.  ft.) : 

Office 1,994 

Lab 13,837 

Lab  Support 7,  057 

Animal 5,  183 

Patient  Care 

General    Service 4;  047 

Public  Area 8,883 

Total    41,001 

Present  use:  Research  by  NHLI  and  NIAMDD. 


Initiating  legislation June  21, 1938. 

Construction   besun December  1938. 

Cornerstone  laid 


Construction  completed May  1941. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $554,  573 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $972,  197 

Gross  area  (sq.  ft.) 71  735 

Space  Allocations  (sq.ft.) 

Office   5  214 

Lab i8;  509 

Lab   Support 8,879 

Animal 8,462 

Patient  Care 

General    Service 5  369 

Public  Area 14  791 


Total    

Present  use:  Research  by  NIAID. 

BUILDING  6 


61,224 


BUILDING  4 

History:  Building  4  was  constructed  for  laboratory  re- 
search for  NIAMD. 

Initiating  legislation June  21,  1936. 

Construction  begun December  1938. 

Cornerstone  laid 

Construction  completed May  1941. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $554,  573 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $997,  151 

Gross  area  (sq.  ft.) 71,  735 


Space  allocations  (sq.  ft. 

Office 

Lab 

Lab  Support 

Animal 

Patient  Care 

General  Service 

Public  Area 


3,665 

25,  706 

6,557 

5,089 


4,809 
15,  297 


Total 


61,123 


Present  use :  Research  by  NIAMDD. 


BUILDING  5 


History:  Building  5  was  constructed  for  laboratory 
research  by  NIAID. 


History:  Building  6  was  constructed  as  a  research  laboratory 
for  NCI. 

Office 5,393 

Lab 24,  293 

Lab  Support 7,918 

Animal 1   722 

Patient  Care 

General  Service 5,  368 

Public  Area 15,  837 


Total    60,531 

Present  use:  Research  by  NICHD,  NEI  and  NIAMDD. 

BUILDING  7 

History:  Formerly  called  Memorial  Laboratory,  Build- 
ing 7  was  constructed  as  a  research  laboratory  for  the 
NIAID.  The  building  has  many  special  features 
(such  as  electrically  heated  grids  for  sterilizing  air) 
that  permit  study  of  extremely  infectious  diseases. 


Initiating  legislation. 
Construction  begun-. 
Cornerstone  laid 


Construction  completed. 
Occupancy  by  NIH. 


Cost  of  original  construction. 


Aug.  25, 1937. 
July  1945. 

May  1946. 
March  1947. 

$1,192,634 


Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements).  $1,  327,  220 
Gross  area  (sq.  ft) 49, 972 
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Space  allocations  (sq.  ft.): 

Office   1,  741 

Lab 10,661 

Lab   Support 3;  769 

Animal 3;  739 

Patient  Care 

General     Service 4,  393 

Public  Area 7   206 

Total    31,509 

Present  use :  Research  by  Veterinary  Resources  Branch,  DRS 
and  NCI,  NIAID,  N1NDS. 


BUILDING  9 

History:  Building  9  was  constructed  to  house  facilities 
for  breeding  smaller  animals  for  research. 

Initiating  legislation 

Construction   begun September  1942. 

Cornerstone  laid 

Construction  completed February  1943. 

Occupancy  by  NIH January  1943. 

Cost  of  original  construction $197,451 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $809,  662 

Gross  area  (sq.  ft. ) 32,  500 

Space  allocations  (sq.  ft.) : 

Office   1,  990 

Lab 10,  000 

Lab   Support 2,115 

Animal 7,  607 

Patient  Care 

General    Service 1,  634 

Public  Area 6,  829 

Total    30,175 

Present  use:  Research  by  NIMH  and  NINDS. 


BUILDING  10 

History:  Building  10  was  constructed  as  a  research 
hospital  in  which  laboratory  research  and  clinical 
investigations  with  associated  patient  care  take  place. 

Initiating  legislation June  14,  1948. 

Construction  begun November  1948. 

Cornerstone   laid June  22,  1951. 

Construction   completed Aug.  26,  1955. 

Occupancy  by  NIH_ November    1952    (staff). 

Cost  of  original  construction $30,418,308 

Total  cost  of  building  (cost  of  original  con- 
struction plus  cost  of  changes  and  improve- 
ments)     $34,562,123 

Gross  area  (sq.  ft.) 1,  338,  907 


Space  allocations  (sq.  ft.) : 

Office   4,418 

Lab 12,  004 

Lab   Support 3,  351 

Animal 2,  068 

Patient  Care 

General  Service 12,009 

Public  Area 10,  057 

Total    43,907 

Present  use:  Research  by  NIAID  and  NINDS. 

BUILDING  T-7 

History:  Building  T-7  was  built  by  the  Department  of 
Navy  and  Public  Health  Service  for  simulated  altitude 
testing  during  World  War  II.  In  its  refrigerated 
"high  altitude  chamber,"  personnel  and  altitude  equip- 
ment were  tested  until  about  1954. 


Initiating  legislation 

Construction  begun January  1942. 

Cornerstone  laid 

Construction  completed May  1943. 

Occupancy  by  NIH 1 943 . 

Cost  of  original  construction $49,  200 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $49,  200 

Gross  area  (sq.  ft.) 1,800 


Space  allocations  (sq.  ft.)  :  Special  equipment 

Office 

Lab 

Lab  Support 

Animal 

Patient  Care 

General  Service 

Public  Area 

Total 


1,723 


1,693 


1,693 


Last  used  by  NIAMDD  for  conducting  physiological 
studies  of  high-altitude  stress  on  animals.  Torn  down 
in  1973. 

BUILDING  8 

History:  Building  8  was  constructed  as  an  office  build- 
ing. 

Initiating  legislation 

Construction  begun 

Cornerstone  laid 


April  1945. 


Construction  completed. 
Occupancy  by  NIH 


December  1946. 

Do 

Cost  of  original  construction $199,  614 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $613,  747 

Gross  area  (sq.  ft.) 35,  200 
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Space  allocations  (sq.  ft.) : 

Office 174,117 

Lab 1 76,  3 1 5 

Lab  Support 45,287 

Animal 23,673 

Patient  Care 231,425 

General  Service 151,891 

Public  Area 333,  636 

Total    1,136,343 

Present  use:  Research  hospital. 


BUILDING  10A 

History:  Building  10A,  the  "Surgical  Wing,"  was  con- 
structed to  house  research  facilities  for  cardiac  and 
neurosurgery,  associated  research  laboratories,  and 
the  NIH  Blood  Bank. 

Initiating  legislation 1957   appropriation   act. 

Construction  begun August  1959. 

Cornerstone  laid 

Construction  completed January  25,  1963. 

Occupancy  by  NIH Do 

Cost  of  original  construction $1,551,462 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improve- 
ments)     $2,112,563 

Gross  area  (sq.  ft.) 44,704 


Space  allocations  (sq.  ft.) : 

Office 

Lab 

Lab  Support 

Animal 

Patient  Care 

General  Service 

Public  Area 


1, 

483 

3, 

257 

857 

13, 

682 

4, 

356 

21. 

585 

Total 


45,  220 


Present  use:  Stated  above. 


BUILDINGS  11  AND  11A-C 

History:  Buildings  11  and  11A  were  constructed  for 
central  utility  production,  including  steam,  compressed 
air,  chilled  water  for  air-conditioning  systems  and 
emergency  electric  power.  The  buildings  also  house 
the  incineration  plant  and  the  GI  can-washing 
facilities. 

Initiating   legislation June  1948  and  June  1949  (11- 

11A). 

Construction  begun January  1951. 

Cornerstone  laid 


Construction  completed- 


Occupancy  by  NIH_ 


11:  March  1954. 
11  A:  June  1955. 
11B:  1959. 
11C:  1961. 
11:  November  1952. 
11A:  May  1953. 
11B:  1959. 
11C:   1961. 


Cost  of  original  construction $240,  244 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)-  $7,  741,  999 
Gross  area  (sq.  ft.) 183,  352 


Space  allocations  (sq.  ft.) : 

Office 

Lab 

Lab   Support 

Animal 

Patient  Care 

General  Service 

Public  Area 


520 
1,233 
1,495 
1,600 


90,  201 
7,140 


Total. 


102, 189 


Present  use:   Central  utility  production:  boiler  plant  (11), 
incinerator  (1 1A),  additional  compressors  (11B-C). 


BUILDING  12 

History:  Building  12  was  constructed  to  provide  main- 
tenance, overhaul,  and  storage  facilities  for  NIH  vehi- 
cles, and  to  provide  general  storage  space.  A  major 
portion  of  the  building  has  been  converted  to  office 
and  machine  space  for  data  processing  and  computer 
operations  although  the  garage  and  fire  department 
still  are  located  in  the  building. 


Initiating   legislation 

Construction  begun 

Cornerstone     laid 

Constructed  completed 

Occupancy  by  NIH 


June  1948  and  June  1949. 
May  1949. 

October  1950. 
September  1950. 


Cost  of  original  construction $897,  842 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)-  $1,  491,  834 
Gross  area  (sq.  ft.) 55,  190 


Space  allocations  (sq.  ft) : 

Office   

Lab 

Lab   Support 

Animal 

Patient   Care 

General    Service 

Public  Area 


10,  443 


36,  597 
6,774 


Total    

Present  use :  Stated  above. 


51,515 
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BUILDING  12-A 

History:  Building  12-A  was  authorized  to  permit  ex- 
pansion of  data  processing  and  computer  operations 
and  eventually  will  be  used  entirely  for  that  purpose. 
The  building  presently  is  used  as  general  office  space 
for  personnel  of  various  NIH  organizations  including 
data  processing. 

Initiating  legislation August  14,  1962. 

Construction  begun April  15,1964. 

Cornerstone  laid 

Construction  completed September  8,  1965. 

Occupancy  by  NIH September  7,  1965. 


Cost  of  original  construction- 
Gross  area  (sq.  ft.) 


$1,559,564 
70,  623 


Space  allocations  (sq.  ft.)  : 

Office  

Lab   

Lab   Support 

Animal 

Patient   Care 


36,327 
1,200 


General  Service- 
Public  Area 


13,346 
10,  745 


61,618 


Total    

Present  use:  Stated  above. 

BUILDING  13 


History:  Building  13  was  constructed  to  house  facilities 
for  general  maintenance  and  repair  work,  scientific 
apparatus  construction,  stores  and  stock  (including 
refrigerated  food  storage) ,  and  laundry  and  dryclean- 
ing  facilities. 

Initiating  legislation June  1948  and  June  1949. 

Construction   begun December  1950. 

Cornerstone  laid 

Construction  completed August  1952. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $3,324,231 

Total  cost  of  building  (cost  of  original  construc- 
tion   plus    cost    of    changes    and    improve- 

tions)   4,173,789 

Gross  area  (sq.  ft.) 216,  615 


Space  allocations  (sq.  ft. ) : 

Office 

Lab 

Lab   Support 

Animal 

Patient  Care 

General  Service 

Public  Area 


50,537 
2,980 
3,  468 


16,117 

100,  728 

29,918 


Present  use:  General  maintenance  and  repair  work  (shops), 
planning,  construction  and  operating  staffs  (OES),  laundry 
and  drycleaning  (CC),  storage  and  supply  functions 
(OAS),  instrumentation,  and  environmental  services 
(DRS),  employee  health  unit  (CC),  Biomedical  Engineer- 
ing and  Instrumentation  Branch  (DRS). 

BUILDINGS  14A-D 

History:  Buildings  14A  through  D  were  constructed 
for  housing  and  breeding  small  animals,  storage  of 
animal  food  and  bedding,  cage  washing  and  steriliza- 
tion. 

Initiating  legislation June  29,  1949. 

Construction   begun September  1951. 

Cornerstone  laid 

Construction  completed November  1953. 

Occupancy  by  NIH February  1954. 

Cost  of  original  construction $3,492,  122 

Total  cost  of  building  (cost  of  original  con- 
struction plus  cost  of  changes  and  improve- 
ments)         3,  643,  901 

"  Gross  area  (sq.  ft. )   (Buildings  14A-G) 244,457 


Space  allocations  (sq.  ft.)  (Buildings  14A-G) : 

Office 

Lab 

Lab  Support 

Animal 

Patient   Care 

General    Service 

Public  Area 


5,005 

1,767 

1,472 

124,  239 


33,  140 
64,  056 


229,  679 


Total 


203,  798 


Total 

Present  use :  Stated  above. 

BUILDING  14E 


History:  Building  14E  was  constructed  to  house  mon- 
keys for  polio  research. 

Initiating  legislation June  29, 1945. 

Construction   begun September  1955. 

Cornerstone  laid 

Construction  completed January  1956. 

Occupancy  by  NIH February  1956. 

Cost  of  original  construction $446,  900 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) 446,  900 

Gross  area:  See  Buildings  14A-D. 
Space  allocations :  See  Building  14A-D. 

Present  use:  Same  as  Buildings  14A-D. 

BUILDING  14F 

History:  Building  14F  was  constructed  for  animal 
housing  and  breeding.  From  1957  to  1963  it  was  used 
for  temporary  office  space  and  was  called  Building 
T-18. 
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Initiating  legislation July  1956. 

Construction  begun December  1956. 

Cornerstone  laid 

Construction  completed September  1957. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $549,  517 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)-     1,  236,  463 
Gross  area  (sq.  ft.) :  See  Buildings  14A-D. 
Space  allocations:  See  Buildings  14A-D. 

Present  use :  Stated  above. 


BUILDING  14G 

History:  Building  14G  was  constructed  for  animal 
housing  and  breeding.  From  1957  to  1963  it  was  used 
for  temporary  office  space  and  was  called  Building 
T-19. 

Initiating  legislation July  1956. 

Construction  begun December  1956. 

Cornerstone  laid 

Construction  completed September  1957. 

Occupancy  by  NIH Do. 


Cost  of  original  construction $549,  517 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $709,681 

Gross  area:  See  Building  14A-D. 
Space  allocations:  See  Building  14A-D. 

Present  use :  Animal  housing  and  breeding. 


BUILDING  15A 

History:  Building  15A  was  formerly  the  private  resi- 
dence of  Helen  Woodward  Wilson.  She  donated  it  to 
NIH  on  September  30,  1938,  along  with  a  14.4-acre 
tract  of  land. 

Initiating  legislation 

Construction  begun 

Cornerstone  laid 

Construction  completed 

Occupancy  by  NIH 

Cost  of  original  construction $9,  000  estimate. 

Total  cost  of  building  (cost  of 
original  construction  plus  cost 
of  changes  and  improve- 
ments)       $9,400. 

Gross  area  (sq.  ft.) 3,  006. 

Present   use:    Living   quarters   for   the   Director,   pffice   of 
Engineering  Services. 

BUILDING  15B-G 

History:  Buildings  15B-G  are  duplex  housing  units 
constructed  as  officers'  quarters. 


Initiating  legislation June  1938. 

Construction  begun December  1938. 

Cornerstone  laid 

Construction  completed January  1940. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $38,600  each. 

$231,600  total 

Total  cost  of  building  (cost  of 
original  construction  plus  cost 
of  changes  and  improve- 
ments)         $43,462  each. 

$260,722  total. 

Gross  area  (sq.  ft.) :  8,064  each 
building  (containing  2  hous- 
ing units),  or  48,384  total. 

Present  use:  Officers'  quarters. 

BUILDINGS  15H  AND  I 

History:  Buildings  15H  and  I  are  single  housing  units 
constructed  as  officers'  quarters. 

Initiating  legislation June  1938. 

Construction  begun December   1938. 

Cornerstone  laid 

Construction  completed January  1940. 

Occupancy  by  NIH Do. 

Cost  of  original  construction $38,600  each. 

$77,200  total. 
Total  cost  of  building   (cost  of 
original  construction  plus  cost 
of     changes     and     improve- 
ments)         $93,141. 

Gross  area  (sq.  ft.) 6,006 each. 

12,012  total. 
Present  use:  Officers'  quarters. 

BUILDING  15K 

History:  Building  15K  was  formerly  the  residence  of 
Helen  Woodward  and  Luke  I.  Wilson.  It  was  donated 
to  NIH  on  March  17,  1942,  along  with  a  10.87-acre 
tract  of  land. 

Initiating  legislation 

Construction  begun 

Cornerstone  laid 1926. 

Construction  completed 

Occupancy  by  NIH 

Cost  of  original  construction $62,500  estimate. 

Total  cost  of  building   (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements) $64,  548 

Gross  area  ( sq.  ft. ) 1 1 ,  670 

Space  allocations  (sq.  ft.) : 

Office  2,643 

Lab 467 

Lab  Support 2,  365 

Animal 

Patient  Care 1,903 
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Space  allocations  (sq.  ft.) — Cont. 

General  Service 1,  158 

Public  Area 991 

Total 9,  527 

Present  use :  Child  Research  Branch,  NIMH. 

BUILDING  16 

History:  Building  16,  "Stone  House,"  was  formerly  the 
residence  of  G.  Freeland  Peter  and  Lulie  Whitlock 
Peter.  It  was  acquired  in  the  purchase  of  the  Peter 
estate  (47.9  acres)  for  $505,000  on  February  14,  1949. 

Initiating  legislation 

Construction  begun 

Cornerstone  laid 1930. 

Construction  completed 

Occupancy  by  NIH Dec.  20,  1950. 

Cost  of  original  construction $133,500  estimate. 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $188,  202 

Gross  area  (sq.  ft.) 17,  476 

Space  allocations  (sq.  ft.) : 

Office   1,457 

Lab 

Lab  Support 

Animal 

Patient  Care 

General  Service 1,  871 

Public  Area 3,  680 

Residential 6,613 

Total 1 3,  62 1 

Present  use:  Residence  for  Scholars,  and  Conference  space. 

BUILDING  16A 

History:  Building  16A  was  formerly  the  residence  of 
the  caretaker  for  the  Peter  estate.  It  was  acquired  in 
the  purchase  of  the  Peter  estate  on  February  14,  1949. 

Initiating  legislation 

Construction   begun 

Cornerstone  laid 

Construction  completed 

Occupancy  by  NIH Dec.  20,  1950. 

Cost  of  original  construction $16,000  estimate. 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $76,  731 

Gross  area  (sq.  ft.) 3,  761 

Space  allocation  (sq.  ft.)  : 

Office   1,860 

Lab 

Lab  Support 

Animal 

Patient  Care 

General    Service 332 

Public  Area 1,575 

Total    3,767 

Present  use:    Office  space,  Conference  space,  and  Interna- 
tional Visitors  Center. 


BUILDINGS  17  AND  17A 

History:  Buildings  17  and  17A  were  constructed  to 
house  the  13.2  kv  switchgear  and  associated  equipment 
necessary  for  power  services  to  the  NIH  reservation. 
The  buildings  were  designed  and  constructed,  and  are 
owned  by  the  Potomac  Electric  Power  Co. 

Initiating  legislation 

Construction  begun 

Cornerstone  laid 

Construction  completed 

Occupancy  by  NIH 

Cost  of  original  construction 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) 

Gross  area  (sq.ft.) 7,651 

Space  allocation  (sq.  ft.)  : 

Office 

Lab 

Lab  Support 

Animal 

Patient  Care 

General  Service 7,  168 

Public  Area 54 

Total    7,222 

Present  use :  Electrical  power  vault. 

BUILDING  18— Perinatal  Biology  Laboratory, 
NICHD 

Office 

Lab 349 

Lab  Support 263 

Animal 1,  629 

Patient    Care 

General   Service 12 

Public    Area 388 

Total 2,  641 


BUILDING  20 

History:  Building  20  was  constructed  as  an  apartment 
building  for  occupancy  by  certain  NIH   personnel. 

Initiating  legislation September  1950. 

Construction   begun September  1952. 

Cornerstone  laid 

Construction  completed November  1953. 

Occupancy  by  NIH January  1954. 

Cost  of  original  construction $9/1,973 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $975,508 

Gross  area  (sq.  ft.) 66.  880 
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Space  allocation  (sq.  ft.) : 

Office 

Lab 


85 


Lab  Support — 

Animal 

Patient  Care 

General  Service- 
Public  Area- 


1, 590 

6, 685 

Residential 35,915 


Total 


44,  275 


Present  use:  Apartment  building. 
BUILDING  21 

History:  Building  21,  formerly  called  Building  T-3, 
was  constructed  to  provide  a  segregated  working  area 
for  use  of  radioisotopes. 

Initiating  legislation June  1948. 

Construction    begun November  1948. 

Cornerstone  laid 

Construction    completed December  1949. 

Occupancy  by  NIH June  1950. 

Cost  of  original  construction $397,  648 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) 444,  589 

Gross  area  (sq.  ft.) 22,483 


Space  allocations  (sq.  ft.) : 

Office 

Lab 

Lab  Support 

Animal 

Patient  Care 

General    Service 

Public  Area 


3,817 
4,253 
2,303 


2,284 
4,964 


Total 


17,621 


Present  use:  Segregated  working  area  for  use  of  radioiso- 
topes, especially  for  the  preparation  of  "tagged"  com- 
pounds and  their  dilution  to  levels  at  which  they  can  be 
safely  handled  in  other  laboratory  areas. 

BUILDING  22 

History:  Building  22  was  constructed  to  house  the 
grounds  maintenance  staff  and- equipment. 

Initiating  legislation September   1950  and 

August  1951. 

Construction   begun December  1951. 

Cornerstone  laid 

Construction  completed September  1952. 

Occupancy  by  NIH October  1952. 

Cost  of  original  construction $178,  524 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) 178,  524 

Groit  area  (sq.  ft) 15,810 


Space  allocations  (sq.  ft.) : 

Office 

Lab ^ 


615 


Lab  Support 

Animal 

Patient  Care 

General  Service 13,  970 

Public  Area 203 


Total    14,788 

Present  use:  Space  for  grounds  maintenance  staff  and  equip- 
ment. 

BUILDING  25 

History:  Building  25  was  constructed  as  a  chemical 
storage  area. 

Initiating  legislation June  1949. 

Construction   begun 

Cornerstone  laid 

Construction  completed November  1953. 

Occupancy  by  NIH 


Cost  of  original  construction $95,  842 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvement) 96,  941 

Gross  area  (sq.ft.) 5,329 


Space  allocations  (sq.  ft.)  : 

Office 

Lab 

Lab  Support 

Animal 

Patient  Care 


76 


General    Service 5, 533 

Public  Area 29 


5,638 


Total   

Present  use :  Chemical  storage. 

BUILDING  26 


History:  "Building"  26,  which  is  actually  a  fenced-in 
area,  was  constructed  in  1954  as  a  temporary  chemical 
disposal  plant.  In  August  1958  a  permanent  facility 
was  constructed  on  contract,  and  further  improvements 
were  made  in  August  1960. 

Initiating  legislation _   

Construction   begun 1954 

Cornerstone  laid 

Construction  completed 1954 

Occupancy  by  NIH 

Cost  of  original  construction $5,  725 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) -$37,  327 

Gross  area:  Not  carried. 

Present  use :  Chemical  disposal. 
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BUILDING  27 

History:  Building  27  was  constructed  as  a  storage  area 
for  toxic  and  flammable  gases. 

Initiating  legislation June  1949. 

Construction   begun 

Cornerstone  laid 

Construction  completed November  1953. 

Occupancy  by  NIH 

Cost  of  original  construction $2,  200 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $2,  200 

Gross  area  (sq.  ft.) 210 


Space  allocations  (sq.  ft.) : 

Office 

Lab 

Lab   Support 

Animal 

Patient  Care 

General  Service 

Public  Area 


215 


Total   

Present  use:  Storage  of  toxic  and  flammable  gases. 
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BUILDING  28A-D 

History:  Building  28  was  constructed  to  house  the  dog 
kennels  and  animal  hospital. 

Initiating    legislation June   1949. 

Construction  begun September    1951     (Wing   B   and 

Building  28). 
January  1957  (Wings  A,  C,  and 
D). 

Cornerstone   laid 

Construction    completed-     November    1953    (Wing   B   and 

Building  28). 
January  1958  (Wings  A,  C,  and 
D). 

Occupancy  by  NIH February    1954    (Wing    B    and 

Building  28). 
February    1958    (Wings    A,    C, 
and  D). 

Cost  of  original  construction $687,  869 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) 

Gross  area  (sq.  ft.) 26,  589 

Space  allocations  (sq.  ft.) 

Office 833 

Lab 1,  888 

Lab    Support 474 

Animal 28,013 

Patient  Care 

General  Service 1,  199 

Public  Area 7,621 

Total    40,028 

Present  use :  Stated  above. 


BUILDING  29 

History:  Building  29  was  uilt  to  provide  laboratory 
and  office  space  for  the  Division  of  Biologies  Standards. 

Initiating  legislation 1956. 

Construction  begun May  26,  1958. 

Cornerstone   laid 

Construction   completed July  21,  1960. 

Occupancy  by  NIH Aug.  29,  1960. 

Cost  of  original  construction $3,  257,  738 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)-  $3,  258,  158 
Gross  area  (sq.  ft.) 87,  898 

Space  allocations  (sq.  ft.)  : 

Office   14,430 

Lab 10,  938 

Lab   Support 8,  184 

Animal 4,  279 

Patient    Care 

General  Service 16,508 

Public  Area 16,  154 

Total    70,493 

Present  use:  Stated  above. 

BUILDING  29A 

History:  Building  29A  was  authorized  to  provide  an 
increase  in  laboratory  and  office  space  for  the  Division 
of  Biologies  Standards. 

Initating    legislation October  1 1,  1963. 

Construction  begun March  16,  1965. 

Cornerstone   laid 

Construction   completed November  1966. 

Occupancy  by  NIH November  1966. 

Cost  of  original  construction $4,771,090 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements) —  $4,  771,  090 
Gross  area  (sq.  ft.) 109,  772 

Space  allocations  (sq.  ft.)  : 

Office    2,752 

Lab 14,  136 

Lab   Support 12,263 

Animal 9,  636 

Patient    Care 

General  Service 23,  969 

Public  Area 25,  068 

Total    87,824 

Present  use :  Stated  above. 

BUILDING  30 

History:  Building  30  was  constructed  to  provide  lab- 
oratory and  office  space  for  the  National  Institute  of 
Dental  Research. 
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Initiating  legislation July  31,  1956. 

Construction  begun Mar.  24,  1959. 

Cornerstone  laid Sept.  21,  1960. 

Construction  completed July  27,  1961. 

Occupancy  by  NIH May  18,  1961. 

Cost  of  original  construction $3,  447,  304 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements) .   $3, 447,  304 
Gross  area  (sq.  ft.) 92,  601 

Space  allocations  (sq.  ft.) : 

Office   8,053 

Lab 19,  463 

Lab  Support 9,  1 70 

Animal 4,629 

Patient   Care 

General  Service 12,435 

Public  Area 17,213 

Total   70,963 

Present  use:  Stated  above. 

BUILDING  31 

History:  Building  31  was  constructed  to  provide  office 
space  for  most  of  the  Institute  Directors  and  their 
immediate  staffs,  supporting  central  services  for  this 
area,  and  additional  conference  space  for  study  sec- 
tions, councils,  other  consultant  groups,  and  NIH  staff. 
Building  T-6  was  razed  in  1961  to  make  room  for  a 
parking  lot  for  Building  31,  and  Building  15L  was  razed 
in  1962  to  make  room  for  Building  3 1 . 

Initiating  legislation July  31,  1956. 

Construction  begun October  1959. 

Cornerstone  laid Oct.  31,  1961. 

Construction   completed April  1962. 

Occupancy  by  NIH Oct.  20,  1961. 

Cost  of  original  construction $8,  139,974 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)-  $8,  215,  544 
Gross  area  (sq.  ft.) 578,  760 


Space  allocations  (sq.  ft.) : 

Office  

Lab 

Lab  Support 

Anirr?!   .     

Patient  Care 

General  Service 

Public  Area 


292,  731 
92 


2,119 

69,619 

121,686 


Total    486,327 

Present  use:  Stated  above. 

BUILDING  S2-A 

History:  Building  32-A  was  constructed  for  use  in 
NIMH  investigations  of  biology  and  the  biochemistry 
of  medicinal  plants. 


Initiating  legislation- 
Construction  begun- 
Cornerstone  laid 


July  28,  1958. 


Construction  completed Oct.  26,  1959. 

Occupancy  by  NIH Feb.  9,  1959. 

Cost  of  original  construction $120,  721 

Total  cost  of  building  (cost  of  original  construction 

plus  cost  of  changes  and  improvements) $169,  807 

Gross  .area  (sq.ft.) 4,910 


Space  allocations  (sq.  ft.)  : 

Office 

Lab 

Lab  Support 

Animal 

Patient   Care 

General  Service 

Public  Area 


745 

2,102 

795 


404 
144 


Total 

Present  use:  Stated  above. 


4,190 


BUILDING  34 

History:  Building  34  was  constructed  to  house  addi- 
tional chillers  for  the  central  air  conditioning  system. 

Initiating  legislation August  1962. 

Construction  begun January  1967. 

Cornerstone   laid 

Construction  completed October  1968. 

Occupancy  by  NIH November  1968. 

Cost  of  original  construction $1,  700,  000 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements).  $1,  700,  000 
Gross  area  (sq.  ft.) 46,  680 


Space  allocations  (sq.  ft.) : 

Office 

Lab 

Lab  Support 

Animal 

Patient  care 

General  service 

Public   area 


26 
1 


115 
793 


27,  908 


Total 

Present  use :  Stated  above. 

BUILDING  35 


History:  Building  35  was  constructed  to  provide  a  cafe- 
teria to  support  personnel  occupying  facilities  in  the 
southwestern  portion  of  the  NIH  Reservation. 

Initiating  legislation October  1963. 

Construction  begun September  1965. 

Cornerstone   laid 

Construction   completed-  November  1968. 

Occupancy  by  NIH February  1969. 


NIH  Statistics  : 

Space  allocations  (sq.  ft.) : 

Office   41,668 

Lab 52,  842 

Lab   Support 12,053 

Animal 12,  251 

Patient   Care 977 

General  Service 39  473 

Public  Area 50,  140 

Total    209,409 

Present  use:  Stated  above. 


BUILDING  38 

History:  Building  38  was  constructed  to  house  the  Na- 
tional Library  of  Medicine,  consisting  of  the  largest 
collection  of  medical  literature,  and  facilities  for  bio- 
medical communications. 

Initiating  legislation Aug.  3,  1956. 

Construction   begun June  15,  1959. 

Cornerstone   dedication Dec.  14,  1961. 

Construction  completed Apr.  30,  1962. 

Occupancy  by  NIH Mar.  2,  1962. 

Cost  of  original  construction $6,411,676 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)-  $6,  41 1,  676 
Gross  area  (sq.  ft.) 231,  560 

Space  allocations  (sq.  ft.) : 

Office 71,505 

Lab 

Lab   Support 

Animal 

Patient   Care 

General  Service 28,  945 

Public  Area 127,494 

Total    227,944 

Present  Use:  Stated  above. 


BUILDING  41 

History:  Building  41  was  constructed  to  provide  the 
National  Cancer  Institute  with  a  facility  designed  for 
control  and  containment  of  biohazards  associated  with 
virus  studies  related  to  cancer  research. 

Initiating   legislation September  1965. 

Construction  begun July  1966. 

Cornerstone    laid 

Construction    completed-  April  1969. 

Occupancy  by  NIH May  1969. 

Cost  of  original  construction $3,  320,000 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)  _  $3,  320,  000 
Gross  area  (sq.  ft. ) 1 24,  208 
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Cost  of  original  construction $887,  000 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)-  $887,  000 
Gross  area  (sq.  ft.) 31,038 

Space  allocations  (sq.  ft.) : 

Office   746 

Lab 1,716 

Lab   Support 240 

Animal 

Patient   Care 

General    Service 24,863 

Public  Area 12,  745 

Total    38,594 

Present  use :  Stated  above. 

BUILDING  36 

History:  Building  36  was  constructed  to  provide  the 
NIMH  and  NINDS  with  laboratory  and  office  space. 

Initiating  legislation October  1963. 

Construction  begun September  1965. 

Cornerstone   laid 

Construction    completed-  November  1968. 

Occupancy  by  NIH February  1969. 

Cost  of  original  construction $9,  112,  000 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)  _  $9,  112,  000 
Gross  area  (sq.  ft.) 233,  748 

Space  allocations  (sq.  ft.)  : 

Office   27,600 

Lab 60,  755 

Lab  Support 9,307 

Animal 3,  764 

Patient   Care 

General    Service 34,961 

Public  Area 37,457 

Total    173,844 

Present  use :  Stated  above. 

BUILDING  37 

History:  Building  37  was  constructed  to  provide  the 
National  Cancer  Institute  with  laboratory  and  office 
space. 

Initiating  legislation October  1963. 

Construction  begun September  1965. 

Cornerstone   laid 

Construction    completed.  November  1968. 

Occupancy  by  NIH February  1969. 

Cost  of  original  construction $9,  419,  000 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)  _  $9,  419,  000 
Gross  area  (sq.  ft.) 262,  588 
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Space  allocations  (sq.  ft.) : 

Office 3,522 

Lab 7,  416 

Lab  Support 11,660 

Animal 3,007 

Patient   Care 145 

General    Service . 68,053 

Public  Area 11,475 

Total 105,  279 

Present  use:  Stated  above. 

BUILDING  46 

History:  Building  46  was  constructed  to  provide  addi- 
tional electrical  service  to  the  NIH  Reservation.  The 
building  houses  13.2  kw  switchgear  and  associated 
equipment.  The  building  was  designed  and  constructed, 
and  is  owned  by  the  Potomac  Electric  Power  Company. 


Initiating   legislation 

Construction  begun 

Cornerstone   laid 

Construction   completed-     

Occupancy  by  NIH 

Cost  of  original  construction 

Total  cost  of  building  (cost  of  original  construc- 
tion plus  cost  of  changes  and  improvements)- 
Gross  area  (sq.  ft.) 


Space  allocations  (sq.  ft.) : 

Office   

Lab : 

Lab   Support 

Animal 

Patient   Care 

General  Service 

Public  Area 


965 
769 


Total    

Present  use :  Electrical  Power  vault. 


10,  734 


8,536 


MULTI-LEVEL  PARKING-6— 265,817  sq.  ft. 

History:  Building  MLP-6  was  constructed  to  provide 
parking  spaces  for  occupants  of  Buildings  35,  36  and 
37. 

Initiating  Legislation 

Construction   begun July  1969 

Construction  completed July  1971 

Cost  of  original  construction $1,  750,  838 

Gross  area  (sq.  ft.) 267,  624 

Space  allocation 

Parking  space 800 
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Summary  Data  on  Buildings 


Building 


Date  of  completion 


Cost  of  original 
construction 


Total  cost  ' 


Gross  floor 
area  (sq.  ft.) 


1 December  1938 

2 December  1938 

T-2 1951 

3 December  1938 

4 May  1941 

5 April  1941 

6 September  1939 

7 May  1947 

8 December  1945 

9 February  1943 

10 August  1955 

10-A January  1963 

11 March  1954 

12 October  1950 

12-A February  1967 

13 October  1952 

14-A November  1953 

14-B November  1953 

14-C November  1953 

14-D November  1953 

14-E January  1956 

14-F September  1957 

14-G September  1957 

15-A September  1938 

January  1 940 

January  1940 

January  1940 

January  1940 

January  1940 

January  1940 

15-H January  1940 

15-1 January  1940 

15-K March  1942 

16 February  1949 

16-A February  1949 

17 Owned  by  Pepco 

20 November  1953 

21 December  1949 

22 September  1952 

25 November  1953 

28 November  1953 

29 July  1960 

29-A September  1968 

30 July  1961 

31 October  1962 

32-A October  1959 

34 June  1971 

35 September  1968 

36 September  1968 

37 September  1968 

38 April  1962 

41 April  1969 

46 July  26,  1969 

MLP-6 April  1971 


Total 54. 


15-B1 

&B2.. 

15-C1 

&C2.. 

15-D1 

&  D2.. 

15-E1 

&  E2.. 

15-F1 

&  F2.  . 

15-G1 

&G2.. 

$680,  746 

$804,  963 

95,  948 

327,  996 

671,  233 

47,  979 

2,000 

2,000 

495 

327,  996 

780,  117 

48,  285 

554,  573 

1,011,442 

71,  735 

554,  573 

986,  488 

71,  735 

659,  761 

1,289,  126 

73,  000 

1,  192,  634 

1,  335,  403 

49,  972 

199,  614 

628,  038 

35,  200 

197,451 

809,  662 

32,  500 

30,  418,  308 

34,  796,  623 

1,  338,  907 

2,  112,563 

2,  112,563 

44,  704 

2  6,  240,  244 

2  7,  741,  999 

3  183,  352 

897,  842 

1,491,834 

55,  190 

1,  559,  564 

1,  559,  564 

70,  623 

3,  324,  232 

4,  191,  551 

216,615 

1,  688,  359 

1,  850,  438 

74,  639 

579,  127 

579,  127 

26,312 

579,  127 

579,  127 

26,  312 

645,  509 

803,  278 

29,  328 

446,  900 

446,  900 

26,  650 

549,517 

1,  236,  463 

34,  828 

549,517 

709,  681 

26,  388 

9,000 

9,400 

3,006 

38,  600 

43,  462 

8,064 

38,  600 

43,  462 

8,064 

38,  600 

43,  462 

8,064 

38,  600 

43,  462 

8,064 

38,  600 

43,  462 

8,064 

38,  600 

43,  462 

8,064 

38,  600 

42,  841 

6,006 

38,  600 

50,  300 

6,006 

62,  500 

64,  548 

11,670 

133,  500 

551,  154 

17,476 

16,  000 

CO 

76,  731 

3,761 
7,651 

971,973 

975,  508 

66,  880 

397,  649 

1,  009,  948 

22,  483 

178,  524 

178,524 

15,810 

95,  842 

121,966 

5,329 

687,  869 

713,  102 

26,  589 

3,  257,  738 

3,  258,  158 

87,  898 

4,771,090 

5,055,210 

109,  772 

3,  447,  304 

3,  447,  304 

92,  601 

8,  215,  544 

14,  605,  883 

3  578,  760 

120,  721 

169,  807 

4,910 

3  2,  400,  000 

3  2,  400,  000 

3  46,  680 

3  878,  485 

3  878,  485 

3  35,  198 

3  11,591,985 

3   11,617,425 

3  233,  748 

3  9,  905,  302 

3  9,  935,  863 

3  262,  588 

6,411,676 

6,415,  776 

231,  560 

3,  507,  305 

3,  635,  503 

124,  208 

Owned  by  Pepco 

8,536 

3  1,  750,  838 

3  1,  756,  696 

267,  624 

$113,407,798 

$133,948,524 

5,005,831 

1  Includes  cost  of  original  construction  plus  cost  of  changes  and  improvements. 
1  Includes  11,  11A,  11B  and  11C.         3  Estimates. 
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Summary  Data  on  Buildings — NIH  Animal  Center 


Cost  of  Gross  floor 

Date  of  completion  original  Total  cost '         area  (sq.  ft.) 

construction 


Building 


T-l May  1960 

T-2 May  1960 

T-5 July  1960 

T-6 May  1960 

T-8 February  1962.  . 

T-10 January  1968.  . 

T-l  I...' November  1967. 

100 January  1967.  .  . 

101 January  1967 .. . 

102 January  1967.  .  . 

103 June  1972 

107 July  1972 

110 June  1972 

Ill June  1972 

112 February  1968.  . 

116 January  1967  .  . 

117 January  1967  . 

127 February  1968.  . 

128 September  1967. 

Lab  trailers November  1967 . 

Waterfowl  habitat June  1972 


Total. 


$17,500 

$18,400 

4,864 

5,000 

5,  136 

4,060 

1,666 

4,  196 

1,745 

3,500 

7,863 

1,472 

118,944 

311,494 

18,497 

25,  869 

25,  869 

1,920 

114,916 

137,  302 

1,024 

500,  383 

500,  383 

33,  500 

623,  032 

623,  032 

9,600 

1,060,152 

1,071,652 

54,  860 

i  836,  684 

i  857,  878 

22,  018 

J  476,  659 

i  476,  659 

772 

i  297,  046 

i  318,  240 

7,817 

i  176,738 

'  197,  932 

4,651 

123,  074 

146,446 

8,282 

31,  114 

31,  114 

2,400 

31,114 

31,114 

2,400 

91,161 

91,161 

1,456 

107,  868 

107,  868 

1,620 

61,  160 

61,  160 

4,800 

36,  115 

36,  115 

(») 

$4, 819, 865 

$5,061,014 

187,  758 

1  Estimated. 
»3  acre*. 
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Acquisition  of  Land 


Method  and  source  of  acquisition 


Date  acquired 


Original 
Number        estimated 
of  acres        value  or 
actual  cost 


Buildings  now  located 
on  parcel 


NATIONAL  INSTITUTES  OF  HEALTH 


Bethesda,  Md. 

Donated  by  Helen  Woodward  Wilson 

and  Luke  I.  Wilson. 

Consideration  $10. 
Donated  by  Helen  Woodward  Wilson. 

Consideration  $10. 
Donated  by  Helen  Woodward  Wilson. 

Consideration  $1. 

Do 

Donated  by  Helen  Woodward  Wilson. 

Consideration  $5. 
Purchased  from  Sisters  of  Visitation. . . 


Purchased  from  G.  Freeland  Peter 
and  Lulie  Whitlock  Peter. 


Purchased  from  Town  &  Country 
Golf  Club,  Inc. 


NIH  Animal  Center, 
Poolesville,  Md. 

Purchased  from  Harold  E.  Luber, 
Rhoda  Luber  and  Isador  Brill. 


Purchased  from  Bernard  N.  Siegel . 


Deed  dated  8-10-35  and  44.  956 

recorded  9-1 1-35. 

Deed  dated  5-28-38  and  10.  65 

recorded  6-20-38. 
Deed  dated  9-30-38  and  14.  437 

recorded  10-1-38. 
Deed  dated  9-27-t0  and  1 1.  583 

recorded  9-27-40. 
Deed  dated  3-1 7-42  and  10.  87 

recorded  3-28-42. 
Condemnation  judgment  is-  50.1661 

sued  on  declaration  of 

taking  9-23-48.  Receipt  of 

final  payment  acknowl- 
edged 6-28^9. 
Deed  dated  2-14-19.  47.  9028 


Deed  dated  2-1 1-19  and  1 15.  84 

recorded  2-14-49. 


FIELD  STATIONS 


Deed  dated  5-6-60  and  498.  98 

recorded  5-11-60. 


Civil  No.  15332  judgment  on         13.  804 
the  declaration  of  taking. 
Filed  2-24-64.  Final  settle- 
ment 4-1 1-67. 


'$74,932  1,2,3,4,5,7,8,9,10    (part), 
17,  21.T-2,  T-7. 

1  17,670  6,  15D,  15E,  15G. 

1  24,  055  15A,  I5B,  15C,  15F,  15H,  151. 

1  19,  304  31. 

1  18,  120  15K. 

173,058  10  (part),  10A,  20. 


505,  000     1 1-1 1A  (part),  1 1B-C,  12, 
12A,  13  (part),  14B-D 
(part),  14F-G  (part),  16, 
16A,  17A,  22,  25,  26,  27. 

600,000     11-11 A  (part),  13  (part), 
14A,  14B-D  (part),  14E, 
14F-G  (part),  28A-D,  29, 
29A,  30,  32,  34,  35,  36,  37, 
38,  41,  46. 


108,300       100,101,102,103,107,110, 
111,  112,  116,  117,  119, 
127,  128,  T-l,  T-2,  T-5, 
T-6,  T-8,  T- 10,  T-l  1 
9, 267     None. 


Gerontology  Research  Center, 
Baltimore,  Md. 

Donated  by  Baltimore  City Deed  dated  12-6-62  and 

recorded  2-1-63. 

See  footnotes  at  end  of  table. 


4.  9  2  99,  000       Gerontology  facility  valued 

at  $8,262,000  with  210,000 
sq.  ft. 
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Acquisition  of  Land 


Method  and  source  of  acquisition 


Date  acquired 


Original 
Number       estimated 
of  acres         value  or 
actual  cost 


Buildings  now  located  on 
parcel 


FIELD  STATIONS-Cont. 


Rocky  Mountain  Laboratory, 
Hamilton,  Montana 


Deed  dated  12-17-31  and 

recorded  1-27-32. 
Deed  dated  9-23-37 


Deed  dated  6-9-34. 


Quit  Deed  from  State  of  Montana 

(Parcel  A). 
Quit  Deed  from  Valley  Mercantile 

Company  (dissolved)  (Parcel). 
Purchased  from  Valley  Mercantile 

Company  (Parcel  B). 
Purchased  from  City  of  Hamilton 

(Parcel  D). 
Purchased  from  William  A.  Bower 

(Parcel  E). 
Purchased  from  Wm.  &  Anna  Grimes     Deed  dated  3-24-39 

(Parcel  F). 


Deed  dated  10-5-37. 


2.70 


0.06 


1.29 


0.75 


Deed  dated  3-1 1-39 27.  76 


0.64 


Total 33.  20 


a  86, 000     15  buildings  valued  at 

$1,009,000  with  97,576 
sq.  ft. 


Puerto  Rico 
Sabana  Seca 

Transferred  from  Department  of  the        Transferred  6-14-67 . 
Navy. 

Desecheo  Island 

Transferred  from  AFETR,  Patrick  Air     Transferred  6-10-65. 
Force  Base,  Fla. 


270 


360 


Research  Triangle 
Park,  N.C. 

Donated  by  the  Research  Triangle  Deed  dated  6-26-67  and  509.  25 

Foundation  of  North  Carolina.  recorded  9-28-67. 


>  75,  000     8  buildings  valued  at  $250,000 


1  building. 


i  Estimated  value  obtained  from  Montgomery  County  assessment  records. 
*  Estimated  value. 
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Estimated  Cost x  of  Facilities  Serving  NIH  Buildings        Utilities 


Facility 


Cost 


Fences $54,428 

Water  distribution  system,  including  fire  hydrants 

and  wells 121.948 

Chilled  water  distribution  system 2,  487,  138 

Gas  distribution  system 31,  669 

Compressed  air  distribution  system 10.  324 

Electrical  distribution  system 2,  194,  853 

Steam  distribution  system 293.  542 

Sanitary  sewer  system 209.  284 

Storm  sewer  svstem 442.  878 

Chemical  disposal 37,  327 

Surface  areas: 

Roadways  and  related  bridges 527,  741 

Sidewalks  and  related  bridges 45,  457 

Parking  areas 615.  502 

Tennis  courts 20,  172 

Total $7,  092,  263 


[Annual  use  in  Fiscal  Year  1974] 


Utility 


Cost 


Heating  (fuel  oil) $2,  145,  480 

Water 472,  679 

Electricity 3,  144,  496 

Gas  (bunsen  burners,  etc.) 8,  284 

Deionized  water 13,  341 

Telecommunications  (includes  telephone  data  and 
teletype  equipment  charges,  commercial  toll 
charges,  FTS  service,  field  stations,  and  reim- 
bursable charges) 4,  827,  180 

Total 10,  61 1,  460 

1  Utility  costs  are  for  the  NIH  Reservation  at  Bethesda, 
Md.,  and  the  NIH  Animal  Center,  Poolesville,  Md. 

Sources:    Budget    Office,    DES;    Communications    Section 
POS,  OAS. 


1  The  actual  cost  of  facilities  was  used  when  available- 
However,  in  most  cases  the  construction  cost  of  a  building  or 
group  of  buildings  included  the  facilities  serving  those  buildings, 
in  which  case  the  cost  was  estimated  at  prices  applicable  at 
the  time  of  construction,  and  the  estimated  cost  of  the  facility 
was  deducted  from  the  cost  of  the  building. 

Source:  DES;  PEB. 


Estimated  Cost  of  Facilities  Serving  NIH  Animal 
Center  Buildings 


Facility 


Cost 


Fences $70,  294 

Water  distribution  system,  including  hydrants  and 

wells 147,  549 

Water  storage  tower 70,  000 

Chilled  water  distribution  system 65,  000 

Well  houses  and  4  wells 18,  042 

Electrical  distribution  system 431,  709 

Steam  distribution  system 153,  227 

Sanitary  sewer  system 700,  099 

Storm  sewer  system 1 32,  1 94 

Surface  areas: 

Roadways  and  related  bridges 180,  091 

Total $1,  968,  205 


Buildings  Rented  by  NIH 

[As  of  June  30,  1974] 

Auburn  Building 
4915-21  Auburn  Avenue 
Bethesda,  Md. 

Total  leased  area 19,405  sq.  ft. 

Use Lab  space 

Blair  Building 

8300  Colesville  Road 

Silver  Spring,  Md. 

Total  leased  area 26,  835 

Use Office 

Danac  Warehouse 

12725  Twinbrook  Parkway 

Rockville,  Md. 

Total  leased  area 60,000  sq.  ft. 

Use Storage  space 

Federal  Building 

7550  Wisconsin  Avenue 

Bethesda,  Md. 

Total  leased  area 105.322  sq.  ft. 

Use Office  space,  misc. 

Landow  Building 

7910  Woodmont  Avenue 

Bethesda,  Md. 

Total  leased  area 99,612  square  feet 

Use Office  space 

Litton  Bionetics,  Inc. 

7300  Pearl  Street 

Bethesda,  Md. 

Total  leased  area 2,498  square  feet 

rjjj  Lab  space 


150  :  NIH  Statistics 


Washington  Hospital  Center 
110  Irving  Street  N.W. 
Washington,  D.C. 

Total  leased  area 620  sq:  ft; 

Use Clinic 


Westwood  Building  and  Annex 
533 1  Westbard  Avenue 
Bethesda,  Md. 

Total  leased  area 223,399  sq.  ft. 

Use Office  space 


National  Institutes  of  Health.  NIH  Almanac  1975.  Bethesda, 
Maryland.  1975. 


NIH  Statistics  :  151 


Field  units 


OVERSEA  UNITS 

Honolulu  Heart  Disease  Epidemiology  Study,  NHLI 
Honolulu,  Hawaii 

A  team  of  investigators  has  been  conducting  an  epi- 
demiological study  of  coronary  heart  disease  and  cere- 
brovascular disease  among  men  of  Japanese  descent 
since  1965.  The  reported  coronary  disease  rate  of  males 
of  Japanese  descent  in  the  United  States  is  two  to  three 
times  greater  than  in  Japan,  while  the  cerebrovascular 
rate  in  Japan  exceeds  that  in  the  United  States.  Purpose 
of  this  study  is  to  test  and  assess  the  degree  of  these 
disease  differences  both  in  morbidity  and  mortality  and 
to  delineate  the  environmental  factor  or  factors  re- 
sponsible. The  study  involving  8000  males  is  being 
carried  out  in  parallel  with  studies  of  the  research 
group  at  the  Atomic  Bomb  Casualty  Commission  in 
Hiroshima  and  Nagasaki,  Japan. 

Pacific  Research  Section,  Laboratory  of  Parasitic  Dis- 
eases, NIAID 
Honolulu,  Hawaii 

Established  in  1962,  this  section  which  is  located 
within  the  University  of  Hawaii  School  of  Medicine 
provides  a  laboratory  and  field  base  for  comprehensive 
investigation  of  eosinophilic  meningitis,  dengue,  and 
other  infectious  diseases  of  specific  importance  to  the 
Pacific  Islands  and  Southeast  Asia. 

Epidemiology  and  Genetics  Center,  NINDS 
Guam 

Since  1957,  the  unusual  frequency  of  amyotrophic 
lateral  sclerosis  (ALS),  discovered  in  an  epidemiologi- 
cal survey,  has  been  studied  by  NINDS's  Epidemiology 
Branch.  A  field  research  center  has  been  established  on 
Guam,  where  a  form  of  ALS  is  over  100  times  more 
common  than  in  the  continental  United  States,  to  con- 
duct field  surveys  and  to  obtain  materials  for  further 


serologic,  hematologic,  neuropathologic,  and  genetic 
studies. 

Originally  ALS  was  thought  to  be  a  genetically  de- 
termined, inherited  disease,  but  mounting  evidence 
seems  to  indicate  that  some  environmental  factor  may 
be  responsible.  Extensive  analyses  of  family  histories  in 
a  village  (Umatac)  where  prevalence  is  extremely  high 
are  nearing  completion. 

Discovery  of  a  second  focus  of  the  disorder  in  the 
Kii  Peninsula  of  Japan  has  heightened  NINDS  efforts, 
in  cooperation  with  other  scientists,  to  ascertain  the 
pattern  of  ALS  distribution  in  the  West  Pacific  islands 
and  to  evaluate  as  far  as  possible  all  suspicious  environ- 
mental factors,  including  geographic,  socioeconomic, 
dietary,  and  occupational  features.  An  abnormally 
high  incidence  of  Parkinsonism-Dementia  Complex 
(a  form  of  progressive  extrapyrimidal  disease)  has  also 
been  noted  in  this  region.  These  and  other  neuro- 
sensory disabilities  are  under  investigation  in  this 
unique  environment. 

DOMESTIC  UNITS 

Framingham    Heart    Disease    Epidemiology    Study, 

NHLI 

Framingham,  Mass. 

This  long-term  study  was  transferred  to  NHI  on 
July  1,  1949.  Designed  to  investigate  factors  involved 
in  the  development  and  progression  of  heart  disease, 
comprehensive  examinations  have  been  given  at  2- 
year  intervals  to  approximately  5000  study  participants 
randomly  selected  from  those  of  the  community  popu- 
lation aged  30  to  59  at  the  time  of  their  first  examina- 
tion. With  knowledge  gained  as  increasing  numbers 
of  the  participants  developed  heart  disease  over  the 
years,  the  study  is  providing  information  on  the  factors 
that  increase  the  risk  of  heart  disease  and  the  relative 
importance  of  such  risk  factors  in  determining  inci- 
dence and  death  from  these  causes. 
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Rocky  Mountain  Laboratory,  NIAID 
Hamilton,  Mont. 

The  earliest  studies  of  Rocky  Mountain  Spotted 
Fever  were  begun  at  this  laboratory  in  1902.  It  was 
formally  established  as  a  PHS  field  station  in  1921. 

The  RML  is  a  world  center  for  the  study  and  con- 
trol of  diseases  common  to  animals  and  man.  In-depth 
studies  are  made  of  diseases  that  exist  in  the  western 
part  of  the  United  States  and  field  studies  are  carried 
out  on  diseases  having  reservoirs  in  nature. 

RML  scientists  are  studying  the  mechanisms  of  im- 
munity-hypersensitivity  and  the  prophylaxis  of  rickett- 
sial diseases,  tuberculosis,  and  other  infections.  The 
laboratory  continues  to  emphasize  studies  on  "slow- 
acting"  viruses  that  produce  in  animals  diseases  similar 
to  chronic  respiratory  and  nervous  system  diseases  in 
man. 

Gerontology  Research  Center,  NICHD 
Baltimore,  Md. 

The  Gerontology  Research  Center,  formerly  part  of 
the  National  Heart  Institute,  was  tranferred  to  the 
NICHD  on  December  19,  1965.  With  the  transfer  of 
this  branch,  all  major  aging  and  research  training 
activities  of  NIH  were  consolidated  in  NICHD. 

In  April  1967,  the  Center  became  one  of  NICHD's 
seven  intramural  research  laboratories.  Located  on  the 
grounds  of  the  Baltimore  City  Hospitals,  the  labora- 
tories emphasize:  investigation  of  the  basic  biological 
mechanisms  of  aging;  description  and  interpretation 
of  age  changes  in  the  various  organ  systems  of  human 
beings;  and  description  and  interpretations  of  overall 
changes  in  performance  and  behavior  which  accom- 
pany the  aging  process.  Its  programs  encompass  a 
longitudinal  study  of  more  than  600  men  from  all  walks 
of  life.  These  men  come  to  Baltimore  every  18  months 
for  2^2  days  of  testing  to  measure  individual  age 
changes. 

A  multimillion-dollar  Gerontology  Research  Center 
building  was  completed  and  opened  in  June  1968.  The 
facilities  and  resources  available  at  this  Center  are  the 
most  comprehensive  in  the  country  committed  to  re- 
search in  aging.  The  Center  serves  as  a  focal  point  for 
regional  and  national  research  in  aging,  and  houses 
NICHD  intramural  aging  research  activities. 

The  programs  are  organized  into  four  branches  or 
laboratories:  Clinical  Physiology  Branch,  Laboratory 
of  Cellular  and  Comparative  Physiology,  Laboratory 
of  Behavioral  Sciences  and  Laboratory  of  Molecular 
Aging. 


Patuxent  Wildlife  Research  Center  Project,  NINDS 
Patuxent,  Md. 

This  project,  begun  in  1963,  is  directed  toward  the 
investigation  of  latent  infections  which  may  cause  neu- 
rological disorders  in  man.  Certain  degenerative  dis- 
eases of  the  nervous  system  are  known  to  occur  in 
wild  animals  and  some  are  believed  to  be  infectious. 
Efforts  are  being  made  to  isolate  slow-acting  viruses 
which  may  cause  such  human  diseases  as  multiple 
sclerosis,  chronic  epidemic  encephalitis,  kuru,  ALS, 
and  certain  forms  of  childhood  epilepsy.  A  building 
for  work  with  primates  was  constructed  in  1964  for  the 
Institute  to  facilitate  research  in  virus  processes  that 
produce  degenerative,  slow-developing  diseases  of  man 
and  animals. 

Since  1966,  efforts  at  transmitting  kuru  from  man 
to  chimpanzees  and  subsequently  from  chimpanzees 
to  other  chimpanzees  have  been  successful.  This  ac- 
complishment has  further  demonstrated  the  likelihood 
that  other  chronic  degenerative  diseases  have  an  infec- 
tious origin. 

NIH  Animal  Center,  DRS 
Poolesville,  Md. 

The  Veterinary  Resources  Branch  operates  a  special- 
ized laboratory  animal  center  situated  on  513  acres  of 
farmland  located  8  miles  southwest  of  Poolesville,  Md., 
near  the  Potomac  River.  The  initial  cost  of  the  land, 
purchased  in  1960,  was  $146,689.  A  construction  pro- 
gram, ultimately  to  provide  permanent  buildings  and 
associated  facilities  costing  $12  million,  began  in  1963. 
The  first  phase  was  completed  in  May  1965  and  in- 
cluded a  farm  animal  building,  a  kennel  building,  and 
a  powerplant,  together  with  necessary  water,  sewers, 
electric  power,  steam,  chilled  water,  and  paved  access 
roads.  Also,  two  dwellings  were  constructed  for  resi- 
dent personnel.  The  primate  facility,  completed  in  May 
1971,  is  in  full  operation  for  quarantine  and  condition- 
ing of  non-human  primates. 

When  authorized  construction  is  completed  and  the 
Animal  Center  is  in  full  operation,  it  will  employ  be- 
tween 150  and  200  scientific  and  technical  persons  and 
will  be  a  major  extension  of  animal  holding  and  pro- 
duction facilities  at  Bethesda.  Programs  of  the  In- 
stitutes will  include  studies  of  animal  behavior,  conduct 
of  immunologic  procedures  and  sampling,  and  surgical 
investigation  in  larger  animals.  The  size  and  character 
of  the  animal  population  varies  in  response  to  changes 
in  research  programs.  Illustrative  of  the  diversity  and 
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current  scale  of  operations  at  the  Animal  Center  are 
the  population  figures  as  of  July  1972 : 

Horses 1 1 

Burros 69 

Sheep 301 

Goats 161 

Cattle 2 

Swine 53 

Dogs 1,  046 

Cats 180 

Non-human   primates 1,  568 

National  Medical  Audiovisual  Center,  NLM 
Atlanta,  Ga. 

The  National  Medical  Audiovisual  Center,  located 
in  Atlanta,  plans  and  administers  a  national  program 
to  improve  the  quality  and  use  of  biomedical  audio- 
visuals  in  schools  of  the  health  professions  throughout 
the  biomedical  community.  The  center  acquires  and 
distributes  films  and  other  audiovisual  materials;  pro- 
vides biomedical  audiovisual  reference  and  research 
services;  consults  with  and  assists  medical  schools  and 
institutions  in  the  development  and  use  of  audiovisual 
systems  and  materials;  conducts  audiovisual  research, 
training,  experimental  production,  and  other  activities 
in  the  development  of  media  to  support  education  of 
health  professionals,  and  encourages  the  production, 
distribution,  and  use  of  audiovisual  materials  in  the 
health  sciences. 

NIH  Representatives  Overseas 

European  Office 

Paris,  France 

Established  December  18,  1961 

Latin  American  Office 

Rio  de  Janeiro,  Brazil 
Established  July  1,  1962 

Pacific  Office 

Tokyo,  Japan 

Established  January  1, 1963 

(Science  representative  in  New  Delhi,  India) 

National  Institutes  of  Health.  NIH  Almanac  1975.  Bethesda, 
Maryland.  1975. 
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The  Critical  Mass  Concept 
in  Biomedical  Research 

The  principal   contribution  of  the  National 

(Institutes  of  Health,  as  the  agency  of  the  Fed- 
eral Government  assigned  lead  responsibility 
for  biomedical  research,  has  been  expansion 
of  the  body  of  knowledge  incorporated  in 
medical  science.   The  national  progress  against 

»  disease  achieved  since  World  War  II  is  a  con- 
sequence of  this  comprehensive  broadening 
of  the  general  research  base.  It  is  important 
to  note  that  this  advancement  of  knowledge 
is  a  whole  that  is  greater  than  the  sum  of  its 
undeniably  important  parts,  the  individual 
achievements  of  American  scientists. 

It  would  be  impossible  at  any  time  to  list  all 
contributions  of  the  staff  scientists  and  the 
non-Federal  investigators  supported  by  NIH 
grants  and  contracts.  A  recounting  of  specific 
advances  attributable  to  the  creativity  of  these 
men  and  women  is,  however,  appropriate 
every  year.  This  volume  attempts  to  fulfill  that 
purpose  for  Fiscal  Year  1974  and  the  final 
months  of  Fiscal  Year  1973.  It  is  offered  with 
the  hope  that  understanding  of  NIH  contribu- 
tions to  biomedical  knowledge  will  be  en- 
hanced. 

Federal  nurture  of  health-related  science  has 
revolutionized  the  range  of  diagnostic,  thera- 
peutic and  preventive  capabilities  available  to 
the  American  people. 

Over  the  years  it  has  transformed  the  prog- 
nostic expectancy  in  heart  conditions,  some 
cancers,  cerebrovascular  disorders,  the  infec- 
tious diseases,  mental  illness,  and  many  other 
afflictions. 

It  has  opened  penetrating  insights  into  the 
nature  of  life,  the  functioning  of  biological 
systems,  the  basic  character  of  disease,  and 
the  degenerative  and  developmental  processes. 

American  society  allots  about  4  percent  of  the 
amount  it  spends  for  all  health  purposes  to 
medical  research  and  development.  The  Fed- 
eral Government's  share  of  these  research  ex- 
penditures was  about  two-thirds  of  the  na- 
tional total  in  Fiscal  Year  1974,  and  of  this 
portion  the  National  Institutes  of  Health 
budget  of  $1.8  billion  was  about  64  percent. 

The  programs  of  the  National  Institutes  of 
Health  have  undergone  dramatic  growth  over 
the  past  quarter  century,  both  in'  the  size  of 
Congressional  appropriations  and  in  the  ac- 
complishments attributable  to  application  of 
these  funds.  NIH  intramural  research  has 
achieved  world  renown  in  continuing  produc- 


tivity, high  standards  of  achievement,  and  a 
rarely  matched  esprit  de  corps  within  the  sci- 
entific staff.  The  NIH  approach,  exploiting 
interdisciplinary  and  intercategorical  collabora- 
tion, has  demonstrated  the  power  resulting 
from  the  assembly  of  a  critical  mass  of  talent. 

Administration  of  the  intramural  program  pro- 
moted many  pioneering  procedures  now 
widely  accepted,  including  selective  breeding 
of  animal  models  for  individual  disease  studies, 
application  of  radioisotopic  techniques  to  the 
charting  of  metabolic  and  biochemical  path- 
ways, development  of  tissue  culture  tech- 
nology, application  of  computerized  manipula- 
tion of  data,  the  extension  of  research  to 
ambulatory  out-patienl  facilities,  the  applica- 
tion of  ethical  standards  to  research  involving 
human  subjects,  and  the  optimization  of  re- 
search  training. 

The  NIH  leadership  in  fundamental  studies  has 
been  demonstrated  over  ihe  years  in  the  ex- 
plosion of  understanding  in  molecular  biology, 
discovery  and  evaluation  of  the  anti-hyperten- 
sive effects  of  the  biogenic  amines,  the  identi- 
fication of  respiratory  viruses,  testing  of  syn- 
thetic cortico-steroids,  clarification  of  the 
theory  of  infections  and  of  the  nature  of 
dental  caries. 

Notable  categorical  advances  resulting  from 
basic  research  include  dramatic  progress  in  the 
chemotherapy  of  cancer,  new  treatments  for 
hypertension,  improved  surgery  of  the  heart, 
elucidation  of  the  handling  of  insulin  by  dia- 
betics, isolation  of  multiple  viral  causes  of  the 
common  cold,  and  the  development  of  a  vac- 
cine against  rubella. 

Others,  selected  at  random,  are  illustrative  of 
the  expansion  of  the  knowledge  base  upon 
which  applications  have  already  begun  to  ap- 
pear, or  may  be  expected  in  the  future,  in- 
cluding: 

Discovery  by  a  multidisciplinary  team  that  a 
definite  genetic  component  underlies  schiz- 
ophrenia and  related  illness. 

Essential  discoveries  leading  to  subsequent 
exposition  of  the  causes  of  phenylketonuria, 
a  hereditary  form  of  mental  deficiency. 

Tracing  of  the  ion  exchange  mechanisms 
and  explanation  of  the  transfer  of  chemicals 
within  the  kidney.  This  knowledge  led  to 
the  current  theory  of  urinary  dilution  and 
concentration,  essential  to  present  under- 
standing of  the  function  of  the  kidney  in 
health  and  its  malfunction  in  disease. 

Measurement   of   physiological    and    patho- 
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logical  forces  on  the  left  side  of  the  heart, 
making  possible  vast  improvement  in  the 
diagnosis  of  cardiac  disease. 

Classification  of  the  hereditary  abnormali- 
ties of  blood  lipids,  which  provides  the 
basis  for  current  investigation  of  athero- 
sclerosis. 

Disclosure  of  a  substance  in  the  blood,  first 
called  the  Australia  antigen,  which  there- 
after was  proved  to  be  the  causative  agent 
and  principal  diagnostic  indicator  of  serum 
hepatitis. 

Identification  of  the  enzymatic  bases  for  a 
remarkable  number  of  genetically  deter- 
mined metabolic  diseases,  which  led  to 
effective  treatments,  diagnostic  tests,  and 
prevention  of  some  of  these  disorders. 

Discovery  of  the  adenoviruses,  an  important 
family  of  viruses  causing  numerous  respira- 
tory illnesses,  and  of  a  variety  of  other 
"new"  viruses,  particularly  those  related  to 
the  induction  of  cancer. 
Perfection  of  a  new  and  promising  tech- 
nique leading  to  possible  live  virus  influenza 
vaccines  by  developing  a  temperature- 
sensitive  (defective)  virus  strain  and  mating 
it  with  the  Hong  Kong  influenza  virus. 

Basic  studies  establishing  the  scientific  base 
for  community  fluoridation  of  water  supplies 
for  the  prevention  of  tooth  decay. 
Fundamental  research  contributing  to  the 
understanding  of  the  causes  of  dental  caries, 
providing  hope  that  this  disease  can  be 
eliminated. 

Development  of  reliable  techniques  for 
immunological  detection  and  the  quantita- 
tion of  tumor  viruses,  and  of  several  new 
drugs  useful  in  the  treatment  of  human 
cancer,  providing  for  the  recent  achievement 
of  probable  cures  of  several  forms  of  cancer. 

Intramural  research  is  the  smaller  part  of  the 
NIH  effort,  however.  Federal  funding  has 
favored  NIH  support  of  extramural  research, 
in  most  years  by  a  ratio  of  four  to  one  or 
greater.  Formerly,  grants-in-aid  were  usual, 
but  recently  increasing  use  has  been  made  of 
the  contract  mechanism  for  targeted  and  ap- 
plied efforts.  In  contrast  to  intramural  opera- 
tions, which  have  grown  with  relative  modesty, 
support  of  extramural  research  over  the  years 
has  expanded  rapidly  in  response  to  public 
and  Congressional  interest.  Nearly  175,000 
non-Federal  scientists  have  been  supported  by 
this  NIH  outreach  to  more  than  10,000  differ- 
ent institutions. 

Qualitatively,   as  well,  the   record   is  a   proud 


one,  and  it  is  both  factual  and  appropriate  to 
note  that  the  overwhelming  majority  of  all  that 
is  good  in  American  biomedical  research  has 
been  supported  by  the  National  Institutes  of 
Health.  Concentration  on  excellence  and  an 
unsurpassed  level  of  productivity  have  been 
integral  parts  of  research  supported  by  NIH  in 
every  important  center  of  the  nation  and  in 
many  other  countries.  The  scope  and  con- 
stancy of  NIH  support  unquestionably  broad- 
ened the  base  of  all  research  and  created  con- 
ditions in  which  it  flourished. 

Here,  too,  it  can  be  said  that  a  critical  mass 
has  been  assembled  and  perpetuated  in  nu- 
merous distinguished  centers.  And  in  a  very 
real  sense  NIH-funded  biomedical  science  con- 
stitutes a  broader  critical  mass  sustaining  and 
contributing  to  all  American  scientific  accom- 
plishments. 

This  inventory  of  advances  is  intended  to 
demonstrate  the  impact  of  the  assembly  of 
research  talent,  in  Bethesda  and  nationally,  on 
the  knowledge  base  prerequisite  for  progress 
toward  better  national  health. 
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The  National  Cancer  Institute 

Synthesis  of  Artificial  Gene 

A  living  cell  is  a  delicately  controlled  sys- 
tem of  proteins,  carbohydrates,  nucleic  acids 
and  smaller  molecules,  all  normally  acting  in 
harmony  as  the  cell  proceeds  through  cycles 
of  growth,  mature  function,  and  division.  In 
a  cancer  cell,  however,  the  controls  seem  to 
break  down.  The  cell  never  matures  and  in- 
stead proceeds  directly  from  growth  to  divi- 
sion, producing  a  spreading  mass  of  similar 
cells  that  displaces  normal  cells  and — if  left 
unhindered — eventually  threatens  the  host's 
life. 

A  growing  body  of  research  indicates  that  aber- 
rations in  cellular  controls  lie  at  the  heart  of 
the  cancerous  process.  Cancer  cells  may  pro- 
duce biochemicals  normally  produced  by 
healthy,  immature  cells  of  the  embryo  or  fetus. 
Other  by-products  of  cancer  cells  may  be 
molecules  such  as  hormones,  normally  secreted 
by  the  mature  and  highly  differentiated  cells 
of  glands.  Experiments  with  chemicals  that 
affect  control  mechanisms  have  yielded  tanta- 
lizing clues  that  normal  controls  may  be  re- 
stored, reversing  the  cancerous  transformation. 

In  one  approach  to  understanding  the  mecha- 
nisms that  control  cell  growth  and  multiplica- 
tion, Dr.  H.  Cobkind  Khorana  and  coworkers 
at  the  Massachusetts  Institute  of  Technology, 
Cambridge,  are  working  toward  the  synthesis 
of  a  functioning  gene,  complete  with  the  con- 
trol elements  that  start  and  stop  the  gene's 
function.  Nobel  Laureate  Khorana  has  been  a 
grantee  of  the  National  Cancer  Institute  (NCI) 
since  1958. 

The  genes  in  a  cell  nucleus  direct  the  syn- 
thesis of  proteins  and  other  molecules  that 
determine  the  cell's  characteristics.  Each  gene 
is  a  chain  of  deoxyribonucleic  acid  (DNA) 
units,  the  molecular  building  blocks  used  by 
the  MIT  scientists  to  construct  an  artificial 
gene. 

Dr.  Khorana  announced  achievement  of  an 
important  goal  at  a  meeting  of  the  American 
Chemical  Society  in  August  1973.  He  reported 
that  he  and  his  colleagues  had  synthesized  a 
potentially  functioning  gene  of  126  DNA  units, 
using  laboratory  methods  developed  over 
many  years.  The  scientists  duplicated  the  ar- 
rangement of  DNA  units  in  a  gene  that  directs 
the  formation  of  a  particular  ribonucleic  acid 
(RNA)  molecule  in  a  bacterium  called  Es- 
cherichia coli.  The  RNA,  called  tyrosine  trans- 
fer RNA,  is  responsible  for  incorporating  an 
amino  acid,  tyrosine,  into  proteins  as  they  are 
synthesized  in  the  living  cell. 


The  MIT  scientists  are  currently  working  on 
the  synthesis  of  additional  DNA  chains  that 
will  be  atached  to  each  end  of  the  gene  to 
start  and  stop  the  formation  of  RNA.  These 
two  control  groups  each  may  be  20  to  30 
DNA  units  long.  (In  August,  1974,  they  re- 
ported they  had  completed  the  "stop"  signal 
and  were  in  the  process  of  attaching  it  to  the 
gene.) 

When  the  entire  gene  is  complete,  Dr.  Khorana 
intends  to  demonstrate  that  the  gene  is  func- 
tional by  inserting  it  in  a  mutant  bacterium 
that  lacks  the  ability  to  synthesize  tyrosine 
transfer  RNA  correctly.  A  virus  that  infects 
bacteria  can  be  used  to  carry  the  artificial  gene 
into  the  bacterium's  genetic  apparatus.  If  the 
artificial  gene  is  functional,  the  scientists  ex- 
pect to  see  the  appearance  of  normal  proteins 
in  the  bacteria. 

The  complete  gene  can  be  used  to  study  the 
mechanisms  that  control  its  function  in  syn- 
thesizing RNA.  Studies  by  scientists  at  NCI 
and  other  laboratories  have  indicated  that  the 
initiation  and  termination  of  RNA  synthesis 
depends  on  interactions  of  the  DNA  control 
groups  with  RNA  polymerase,  the  protein  that 
stimulates  synthesis  of  RNA  chains  from  indi- 
vidual RNA  molecules.  Other  small  molecules 
may  be  necessary  as  cofactors  in  regulating 
the  RNA  synthesis. 

The  artificial  gene  may  provide  a  well-defined 
system  for  studies  of  gene  function  and  con- 
trol. By  deliberately  changing  the  composition 
of  DNA  units  in  the  control  elements,  for  ex- 
ample, scientists  may  learn  more  about  how 
these  gene  segments  interact  with  proteins 
and  other  factors  that  determine  whether  the 
gene  is  turned  "on"  or  "off."  From  such 
studies  may  come  a  new  understanding  of  how 
genes  are  controlled — and  perhaps  of  how 
genes  can  get  out  of  control. 

Cyclic  AMP 

Cyclic  adenosine  monophosphate  (cyclic 
AMP)  is  one  of  the  biochemicals  known  to  play 
a  role  in  cellular  control  mechanisms.  During 
1973,  one  group  of  NCI  scientists  studied 
changes  in  cyclic  AMP  levels  within  cells  made 
cancerous  by  viruses.  Other  NCI  scientists 
found  that  a  molecule  similar  to  cyclic  AMP 
can  cause  the  disappearance  of  mammary 
tumors  in  rats. 

Cyclic  AMP  is  synthesized  within  the  mem- 
branes of  normal  cells  when  hormones  interact 
with  the  membranes'  outer  surfaces.  Cyclic 
AMP  molecules  may  then  act  by  a  number  of 
possible  mechanisms  to  control  the  function 
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of  genes  or  gene  products.  Cyclic  AMP  thus 
acts  as  a  critical  link  in  the  hormonal  mech- 
anism that  maintains  a  balance  in  the  functions 
of  many  different  body  cells. 

Dr.  Ira  Pastan  and  colleagues  have  shown  that 
the  amount  of  cyclic  AMP  in  laboratory-grown 
cells  will  decrease  when  the  cells  are  made 
cancerous  by  viruses.  The  cells  regain  some — 
but  not  all — of  the  characteristics  of  normal 
cells  when  treated  with  one  of  several  com- 
pounds similar  to  cyclic  AMP  or  with  chem- 
icals that  increase  levels  of  cyclic  AMP  within 
the  cells. 

In  the  Proceedings  of  the  National  Academy 
of  Sciences,  USA,  the  NCI  group  reported  that 
the  cancerous  transformation  of  chicken  em- 
bryo cells  by  a  particular  strain  of  virus  is  ac- 
companied by  a  decrease  in  the  activity  of 
adenylate  cyclase,  the  membrane-bound  en- 
zyme that  synthesizes  cyclic  AMP  from  adeno- 
sine triphosphate  (ATP).  The  scientists  used 
the  Bryan  high-titer  strain  of  the  Rous  sarcoma 
virus,  an  RNA-containing  virus  that  causes  can- 
cer in  chickens. 

A  temperature-sensitive  mutant  of  this  virus, 
active  at  37  degrees  Centigrade  but  inactive 
at  41  degrees,  strengthened  the  evidence  re- 
lating viral  transformation,  cyclic  AMP  levels, 
and  enzyme  activity.  When  normal-appearing, 
virus-infected  cells  at  41  degrees  were  cooled 
to  37  degrees,  the  cells  simultaneously  changed 
to  a  cancerous  appearance,  while  cyclic  AMP 
levels  dropped  and  the  activity  of  adenylate 
cyclase  decreased. 

The  scientists  went  on  to  study  the  properties 
of  adenylate  cyclase  in  virus-transformed  cells. 
They  found  that  the  enzyme  became  less  able 
to  bind  ATP  and  magnesium,  which  are  neces- 
sary factors  in  the  synthesis  of  cyclic  AMP. 

In  an  additional  paper,  in  Biochemical  and  Bio- 
physical Research  Communications,  the  team 
reported  that  a  second  strain  of  Rous  sarcoma 
virus  produced  a  decrease  in  the  activity  of 
adenylate  cyclase  by  a  different  mechanism. 
Their  evidence  indicated  that  the  enzyme's 
binding  of  ATP  and  magnesium  remained  un- 
affected when  the  enzyme's  activity  decreased. 

The  investigators  suggested  that  the  second 
virus — the  Schmidt-Ruppin  strain — may  de- 
crease cellular  levels  of  an  unidentified  activa- 
tor of  the  enzyme.  Because  the  enzyme  is  an 
intimate  part  of  the  cell  membrane,  however, 
the  scientists  also  noted  that  both  of  the 
viruses  might  cause  changes  in  the  membrane 
that  would  in  turn  be  responsible  for  the  de- 
crease in  adenylate  cyclase  activity. 


Another  group  of  NCI  scientists,  headed  by  Dr. 
Pietro  M.  Gullino,  reported  at  a  conference  on 
mammary  (breast)  cancer  that  dibutyryl  cyclic 
AMP  blocked  the  growth  of  several  different 
cancers  in  rats.  Dibutyryl  cyclic  AMP  is  one  of 
the  cyclic  AMP  derivatives  found  by  Dr.  Pastan 
and  others  to  raise  cyclic  AMP  levels  within 
laboratory-grown  cells. 

Dr.  Gullino  and  his  coworkers  found  that 
dibutyryl  cyclic  AMP  halted  the  growth  in  rats 
of  several  types  of  mammary  tumors  that' de- 
pend on  hormones  for  growth,  as  well  as  a 
hormone-independent  mammary  tumor  and  a 
liver  tumor.  The  effect  was  not  seen  with  all 
tumors  tested,  however.  The  compound  only 
slowed  the  growth  of  a  mammary  tumor  in- 
duced by  a  chemical  called  nitrosomethylurea, 
and  had  no  effect  on  the  growth  of  a  tumor 
of  connective  tissue. 

Continued  treatment  with  dibutyryl  cyclic  AMP 
produced  a  complete  disappearance  of  the 
hormone-independent  mammary  tumor — the 
Walker  256  carcinoma — in  some  of  the  rats. 
Upon  further  study,  the  scientists  found  that 
the  Walker  256  carcinoma  has  at  least  two 
types  of  cells,  one  responsive  to  dibutyryl 
cyclic  AMP  and  the  other  unresponsive.  Rats 
whose  tumors  disappeared  apparently  had 
cells  of  the  responsive  type. 

Other  observations  indicated  that  cyclic  AMP 
levels  in  the  cells  might  not  be  directly  related 
to  the  action  of  dibutryl  cyclic  AMP  in  living 
animals.  The  dibutyryl  compound  increased 
cyclic  AMP  levels  in  both  responsive  and  unre- 
sponsive Walker  256  cells,  whereas  only  the 
former  cells  stopped  growing  and  eventually 
disappeared.  The  scientists  are  looking  for 
other  differences  between  the  two  types  that 
might  explain  why  dibutyryl  cyclic  AMP  had 
an  effect  on  only  one  of  them. 

Diet  and  Colon  Cancer 

The  relationship  of  diet  to  the  increased 
occurrence  of  colon  cancer  among  Hawaiian 
residents  of  Japanese  descent  has  been  under 
intensive  study  for  several  years.  Investigators 
led  by  William  Haenszel  of  NCI  and  Dr.  Mitsuo 
Segi  of  Tohoku  University  School  of  Medicine, 
Japan,  reported  that  the  relatively  large  amount 
of  beef  in  the  Westernized  diet  of  these  Ha- 
waiian colon  cancer  patients  may  be  linked  to 
their  development  of  the  disease. 

Past  studies  of  emigrants  to  the  U.S.  or  Aus- 
tralia from  Western  Europe — where  the  inci- 
dence of  colon  cancer  is  intermediate  between 
rates  in  Japan  and  the  U.S. — indicated  that  the 
shift  to  higher  rates  occurred  within  two  gen- 


Research  :  297 


erations  after  migration.  This  finding  suggested 
that  agents  in  the  new  environment  con- 
tributed to  the  increase. 

As  early  as  1967,  Dr.  Enrest  L  Wynder  of  the 
American  Health  Foundation,  New  York  City, 
and  his  colleagues  reported  that  colon  cancer 
patients  in  Japan  consumed  a  more  Western- 
ized diet  than  comparable  persons  without  this 
type  of  cancer. 

In  the  most  recent  research,  NCI-supported 
scientists  studied  179  colon  cancer  patients 
and  357  patients  with  noncancerous  diseases. 
These  patients  were  either  Japanese  immi- 
grants of  20  years  residency  or  more  in 
Hawaii,  or  Hawaiian-born  persons  of  Japanese 
ancestry. 

The  scientists  interviewed  all  536  persons  to 
study  the  patterns  of  their  migration  to  Hawaii, 
their  dietary  habits,  living  customs,  occupa- 
tions, and  medical  and  reproductive  histories. 
They  found,  in  agreement  with  previous 
studies,  that  the  colon  cancer  patients  had 
higher  rates  of  intestinal  problems  such  as 
constipation,  hemorrhoids  and  polyps. 

A  significant  number  of  the  colon  cancer 
patients  interviewed  revealed  that  they  no 
longer  ate  Japanese-style  meals.  Instead,  they 
had  adopted  a  diet  consisting  largely  of  beef, 
legumes  such  as  beans,  and  refined  carbohy- 
drates such  as  starches.  The  rate  of  colon 
cancer  for  persons  who  no  longer  ate  Japan- 
ese-style meals  was  about  twice  that  of  persons 
whose  diet  had  remained  relatively  unchanged. 

The  scientists  found  that  the  greater  quantity 
of  beef  was  the  most  apparent  difference  be- 
tween the  diets  of  colon  cancer  patients  and 
noncancer  patients.  Far  from  claiming  that 
beef  consumption  causes  colon  cancer,  how- 
ever the  team  suggested  that  further  studies 
are  necessary  to  identify  the  causative  factors 
in  this  disease,  at  least  one  of  which  may  be 
closely  associated  with  beef. 

Screening  for  Cancer-Causing  Agents 

In  the  National  Cancer  Institute's  intensive 
effort  to  identify  cancer-causing  chemicals  in 
our  environment,  approximately  445  suspect 
chemicals  are  being  investigated.  These  in- 
clude industrial  chemicals,  pesticides,  food 
additives  and  drugs,  as  well  as  natural  sub- 
stances. Tests  are  conducted  at  20  laboratories 
throughout  the  U.S.,  including  the  Frederick 
Cancer  Research  Center  at  Fort  Detrick,  Mary- 
land. 

At  present,  evaluation  of  each  chemical  re- 
quires two  to  three  years  and  mnrn  than  500 


laboratory  animals  at  a  cost  of  approximately 
$75,000.  Several  different  animals  are  being 
exposed  to  chemicals  and  monitored  for 
tumor  development. 

For  such  extensive  testing,  NCI  must  consider 
many  variables  before  selecting  a  chemical  for 
study.  Scientists  carefully  weigh  the  extent  of 
human  exposure  to  the  chemical,  the  amounts 
in  which  it  is  produced  and  used,  and  pre- 
liminary data  on  its  toxicity.  Because  humans 
are  exposed  to  tens  of  thousands  of  environ- 
mental chemicals  each  year,  NCI  is  supporting 
research  to  develop  faster  and  less  expensive 
test  systems. 

NCI-supported  scientists  continued  to  develop 
systems  of  laboratory-grown  cells  that  undergo 
cancerous  changes  when  exposed  to  cancer- 
causing  chemicals.  Dr.  Joseph  DiPaolo  and  his 
colleagues  at  NCI  reported  progress  on  their 
cell  culture  system  in  the  Archives  of  Pathol- 
ogy. The  new  method,  which  may  indicate 
cancer-causing  activity  in  as  little  as  two 
weeks,  is  a  modification  of  an  earlier  tech- 
nique developed  by  Dr.  DiPaolo  and  scientists 
at  other  institutions. 

The  NCI  scientists  first  injected  a  test  chem- 
ical into  pregnant  hamsters.  Later,  they  re- 
moved the  embryos  from  the  hamsters  and 
grew  cells  of  the  embryo  in  test  tube  cultures. 
By  injecting  the  chemical  into  a  living  animal 
the  scientists  exposed  the  embryo  cells  both  to 
the  chemical  and  to  its  metabolic  by-products. 

The  scientists  detected  cancerous  transforma- 
tion by  viewing  the  cells  under  the  micro- 
scope. If  cancer-like,  the  cells  were  grown  in 
quantity  and  injected  into  healthy  hamsters. 
Appearance  of  tumors  in  the  animals  con- 
firmed that  the  cells  were  indeed  cancerous. 

The  scientists  tested  12  chemicals  known  to 
cause  cancer,  as  well  as  five  that  do  not.  For 
each  test,  they  used  four  pregnant  hamsters 
with  average  litters  of  12  to  14  embryos.  Each 
test  correctly  identified  the  cancer-causing 
potential  of  the  test  chemical. 

Much  further  work  is  planned  by  NCI  using 
samples  of  unidentified  chemicals  in  blind 
trials  to  determine  if  the  method  consistently 
detects  cancer-causing  activity. 

The  cell  culture  systems  being  developed  may 
aid  the  Institute  in  selecting  suspect  chemicals 
for  further  study.  Eventually,  a  series  of  such 
tests  may  be  used  both  to  screen  rapidly  for 
suspect  chemicals  and  to  confirm  their  can- 
cerous potential. 

Many  factors  must  be  considered  in  evaluating 
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the  emerging  tests,  however.  Some  chemicals, 
for  example,  require  enzyme  activation  before 
they  become  carcinogenic.  Others  do  not 
cause  cancerous  changes  themselves  but 
metabolize  in  the  animal  to  other  chemicals 
believed  to  be  primary  agents  of  tumor  for- 
mation. Unidentified  differences  between  hu- 
mans and  test  animals  also  may  determine 
whether  a  chemical  fulfills  its  cancerous 
potential. 

Results  from  any  of  the  tests,  either  those  in 
live  animals  or  in  cultured  cells,  can  predict 
cancerous  potential  for  humans  only  by  anal- 
ogy. Consequently,  NCI  is  developing  other 
test  systems  using  cultured  human  cells  in  an 
effort  to  predict  more  directly  the  effects  of 
environmental  chemicals  on  man. 

Viruses  and  Human  Cancer 

For  many  years,  scientists  have  carefully 
documented  evidence  that  viruses  can  cause 
cancers  in  animals.  The  evidence  for  virus 
causation  in  human  cancers  remains  circum- 
stantial, but  new  clues  are  emerging. 

Broadly  speaking,  virsuses  are  of  two  types: 
those  with  chemical  cores  of  DNA  (deoxyribo- 
nucleic acid)  and  those  with  RNA  (ribonucleic 
acid)  cores.  These  chemicals  comprise  the  he- 
reditary information  carried  hy  the  virus.  Both 
RNA  and  DNA  viruses  cause  animal  cancers. 
Both  appear  to  have  at  least  some  role  in  one 
or  more  human  cancers. 

Reports  by  NCI-supported  scientists  during 
1973  continued  to  demonstrate  the  presence 
of  incomplete  RNA  virus  information  in  some 
human  breast  cancers  and  leukemia.  At  an 
international  symposium  in  |apan,  a  team  of 
scientists  led  by  Dr.  Sol  Spiegelman  of  Co- 
lumbia University  College  of  Physicians  and 
Surgeons,  New  York  City,  and  Dr.  Jeffrey 
Schlom  of  NCI  reported  on  biochemical 
studies.  They  found  similarities  between  puri- 
fied cores  of  RNA  from  the  mouse  breast 
cancer  virus  and  virus-like  particles  found  in 
some  samples  of  human  milk.  The  scientists 
also  found  that  human  breast  cancer  cells  con- 
tained hereditary  information  resembling  that 
from  the  mouse  virus. 

Biochemical  studies  of  this  type  indicate  only 
that  viral  genetic  information  related  to  that 
in  animal  cancer  viruses  can  be  found  in  some 
human  cancer  cells.  How  the  information  got 
into  the  cells  and  whether  it  does  anything  to 
or  for  the  cells  remain  to  be  determined. 

Additional  evidence  for  the  presence  of  can- 
cer virus  components  in  human  leukemia  cells 
was  reported  by  scientists  from  NCI  and  Litton 


Bionetics,  Inc.,  Bethesda,  Maryland.  The  sci- 
entists, led  by  Drs.  Robert  C.  Callo  of  NCI  and 
David  H.  Gillespie  of  Litton  Bionetics,  re- 
ported that  leukemic  white  blood  cells  from 
some  adults  contained  genetic  chemicals 
closely  related  to  viruses  that  cause  cancers 
in  mice  and  monkeys.  Again,  specific  ques- 
tions about  the  role  of  the  virus  in  the  origin 
or  maintenance  of  leukemia  in  adults  remain 
unanswered. 

The  scientists  conducted  extensive  tests  of  the 
hereditary  information  found  in  the  leukemic 
cells  of  several  adults  with  acute  forms  of  the 
disease.  The  leukemic  cells  were  separated 
from  other  portions  of  the  blood,  the  cellular 
membranes  removed,  and  the  internal  com- 
ponents of  the  cells  were  separated.  The  por- 
tions having  a  density  similar  to  that  of  known 
cancer-causing  RNA  animal  viruses  were  puri- 
fied repeatedly  to  extract  an  enzyme  associ- 
ated with  cancer  virsuses. 

This  enzyme,  called  reverse  transcriptase,  pre- 
viously was  reported  by  scientists  from  the 
same  laboratories  to  be  biochemically  identi- 
cal to  that  of  known  animal  RNA  cancer  vi- 
ruses. Drs.  Gallo  and  Georga  Todaro  of  NCI 
showed  the  enzyme  to  be  closely  related 
immunologically  to  enzymes  of  two  non- 
human  primate  viruses,  those  of  the  woolly 
monkey  and  gibbon  ape.  Dr.  Gallo  also  has 
shown  that  antibodies  to  normal  human  cell 
enzymes  do  not  inhibit  the  viral  enzymes,  in- 
cluding the  one  in  the  human  leukemic  cells. 

Using  the  RNA  from  the  human  leukemic 
cells,  and  the  human  reverse  transcriptase,  the 
NCI-Litton  team  constructed  a  DNA  copy  of 
the  RNA.  They  then  determined  that  about 
half  of  the  DNA  product  was  related  to  RNA 
isolated  from  mouse  and  monkey  cancer 
viruses.  This  is  strong  evidence  that  the  RNA 
isolated  from  the  human  leukemic  cells  is  re- 
lated to  RNA  cancer  viruses. 

In  discussing  their  findings,  the  scientists  sug- 
gested that  the  postulated  human  cancer  virus 
may  be  an  incomplete  entity  within  the  human 
cells  rather  than  a  complete  virus.  Further, 
they  suggested  that  the  viral-like  entity  may 
be  similar  to  certain  animal  solid  tumor  vi- 
ruses which  exist  in  a  hidden  state  in  animal 
cells. 

DNA  Viruses  and  Human  Cancer 

A  human  DNA  virus,  the  Epstein-Barr  virus, 
has  been  implicated  in  certain  human  cancers. 
This  virus,  which  exists  naturally  in  large  seg- 
ments of  the  human  population,  has' been 
studied   as  a   possible  cause  of  Burkitt's   lym- 
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phoma,  a  cancer  of  the  lymph  system  chiefly 
affecting  African  children,  and  nasopharyngeal 
cancer,  a  cancer  of  the  nasal  passages.  More 
recently,  the  virus  has  been  shown  to  cause 
infectious  mononucleosis,  an  acute  non-malig- 
nant infection  of  the  lymph  glands  that  often 
affects  young  adults.  There  is  no  known  asso- 
ciation between  infectious  mononucleosis  and 
cancer. 

The  link  between  the  Epstein-Barr  virus  and 
the  cancers  originally  was  based  on  the  high 
levels  of  antibody  to  the  virus  observed  in 
patients  with  either  Burkitt's  lymphoma  or 
nasopharyngeal  cancer.  Antibodies  are  pro- 
duced by  a  person's  immune  system  in  re- 
sponse to  invasion  by  bacteria,  viruses,  or 
other  foreign  substances.  Scientists  also  found 
that  the  appearance  of  higher  levels  of  anti- 
body to  other  proteins  of  the  virus  correlated 
with  a  good  prognosis  for  Burkitt's  lymphoma 
patients  who  had  been  treated  with  anti- 
cancer drugs.  Biochemical  analysis  of  cancer 
cells  from  patients  with  either  type  of  cancer 
showed  that  the  cells  contained  segments  of 
the  virus  core. 

Recently,  NCI-supported  scientists  developed 
a  new  technique  that  provided  additional  evi- 
dence linking  the  virus  with  these  two  cancers. 
Drs.  Beverley  M.  Reedman,  Queensland  Insti- 
tute of  Medical  Research,  Australia,  and 
George  Klein,  Karolinska  Institutet,  Stockholm, 
reported  in  the  International  Journal  of  Cancer 
that,  using  an  immunologic  technique,  they 
could  attach  a  fluorescent  label  to  a  protein 
product  of  the  Epstein-Barr  virus  in  the  nuclei 
of  nearly  all  cancer  cells  tested  from  Burkitt's 
lymphoma  patients.  The  virus-specific  protein 
was  associated  with  the  chromosomes  in  the 
nuclei,  or  hereditary  centers  of  the  cells.  Dr. 
Hans  Wolf  and  associates  at  the  Universitat 
Erlangen-Nurnberg,  Germany,  later  reported  in 
Nature  that  they  had  used  the  technique  to 
detect  the  virus  in  nasopharyngeal  cancer 
cells. 

The  test  now  is  used  as  a  marker  for  the  pres- 
ence of  the  hereditary  core  of  the  Epstein- 
Barr  virus  in  the  nuclei  of  cells.  So  far,  the 
marker  has  been  found  only  in  Burkitt's  and 
nasopharyngeal  cancer  cells.  I  he  marker  was 
not  found  in  cells  from  breast  cancer,  mye- 
loma, brain  tumor,  cells  from  an  inflammation 
of  the  lining  of  the  lungs  or  normal  cells  from 
the  nervous  system.  The  scientists  also  have 
failed  to  find  the  marker  in  cells  from  marmo- 
sets carrying  a  similar  monkey  DNA  virus  that 
causes  lymphoma  in  marmosets  and  owl 
monkeys. 

In  research  partly  supported  by  NCI,  scientists 


from  the  Yale  University  School  of  Medicine 
reported  that  in  monkeys  the  Epstein-Barr 
virus  can  cause  a  disease  resembling  human 
malignant  lymphoma.  Drs.  Thomas  Shope  and 
colleagues  reported  in  the  Proceedings  of  the 
National  Academy  of  Sciences  that  one  of  four 
marmosets  inoculated  with  cells  made  can- 
cerous by  the  virus  and  three  of  four  marmo- 
sets inoculated  directly  with  the  virus  devel- 
oped lymphoma  within  31  to  46  days  after 
inoculation.  In  a  concurrent  issue  of  the 
International  Journal  of  Cancer,  other  NCI- 
supported  scientists  reported  that  an  owl 
monkey  inoculated  with  the  virus  also  devel- 
oped malignant  lymphoma. 

These  studies  do  not  prove  that  the  Epstein- 
Barr  virus  causes  cancer  in  humans.  Instead, 
they  raise  additional  questions  about  the  virus, 
such  as  why  it  should  be  linked  so  closely 
only  to  African  Burkitt's  lymphoma  and  not  to 
very  similar  lymphomas  in  other  parts  of  the 
world.  A  related  question  is  why  the  same 
virus  should  be  linked  just  as  closely  to  naso- 
pharyngeal cancer,  a  disease  that  affects  all 
age  groups  in  many  parts  of  the  world. 

The  scientists  are  using  many  approaches  to 
answer  these  questions.  For  example,  they  are 
studying  whether  a  specific  type  of  cell  is 
susceptible  to  the  virus,  whether  a  specific 
variant  of  the  virus  is  responsible  for  their 
findings  in  human  cancer  cells,  whether  he- 
redity plays  a  role,  whether  another  agent  may 
work  with  the  virus  to  cause  cancer,  and 
whether,  indeed,  infection  by  the  virus  is 
necessary  for  the  ceHs  to  become  cancerous. 

Immunologic  Reactions  in  Cancer  Patients 

A  team  of  scientists  from  NCI,  Litton  Bio- 
netics,  and  the  George  Washington  University 
Medical  Center  has  found  evidence  for  an 
antigen  common  to  patients  with  lymphomas, 
nasopharyngeal  carcinoma  and  acute  leukemia. 
The  evidence  came  from  positive  skin  re- 
actions when  the  patients  were  tested  with  an 
extract  from  cancer  cell  membranes. 

Other  NCI  scientists  have  found  that  a  pos- 
sibly different  antigen  may  be  shared  by  cells 
from  patients  with  Burkitt's  lymphoma  and 
acute  leukemia.  Results  from  both  studies  may 
lead  to  advances  in  cancer  detection  and 
treatment. 

The  research  using  skin  reactions  was  con- 
ducted by  Drs.  Ronald  B.  Herberman  and  as- 
sociated scientists  of  NCI,  in  association  with 
Dr.  James  L.  McCoy  of  Litton  Bionetics,  Inc., 
Bethesda,  Maryland,  and  Dr.  Ariel  C.  Hollins- 
head  of  the  George  Washington  University 
Medical  Center,  Washington,  D.C.  Dr.  Heber- 


300  :  Research 


man  reported  results  of  their  studies  at  the 
Sixth  International  Symposium  on  Compara- 
tive Leukemia  Research,  held  at  Nagoya/lse- 
Shima,  Japan. 

Patients  with  acute  leukemia,  lymphomas  and 
a  number  of  other  cancers  were  tested  for 
immune  reactivity  with  crude  membrane  ex- 
tracts from  several  types  of  human  lymph  cells 
grown  in  the  laboratory.  These  cells  came 
originally  from  patients  with  acute  leukemia 
or  Burkitt's  lymphoma,  and  from  normal 
adults.  The  cells  from  the  Burkitt's  lymphoma 
patient  have  been  named  RAJI  cells.  When  the 
investigators  applied  an  extract  of  the  labora- 
tory-grown cells  to  a  patient's  skin,  a  positive 
skin  reaction,  such  as  thickening  of  the  skin 
or  a  small  lump,  indicated  that  the  patient 
previously  had  encountered  an  antigen  in- 
cluded in  the  cell  extract. 

The  extracts  from  laboratory-grown  leukemia 
and  RAJI  cells  elicited  positive  reactions  in 
patients  with  acute  leukemia  and  lymphomas, 
including  Hodgkin's  disease.  Dr.  Levine  also 
found  positive  reactions  in  Chinese  patients 
with  nasopharyngeal  carcinoma  (cancer  of  the 
back  of  the  nose  and  throat)  studied  in  Hong 
Kong  and  Singapore. 

Extracts  from  RAJI  cells  produced  positive  skin 
reactions  in  more  than  one-third  of  65  acute 
leukemia  patients  while  they  were  in  remis- 
sion, that  is,  free  from  all  evidence  of  disease. 
The  extracts  also  produced  positive  skin  re- 
actions in  about  one-half  of  25  patients  with 
lymphomas,  including  both  Hodgkin's  disease 
and  other  cancers  of  the  lymph  system.  Skin 
reactions  were  negative  in  about  20  other  can- 
cer patients,  including  those  with  cancers  of 
the  breast  and  larynx. 

Extracts  of  the  cells  from  normal  adults  pro- 
duced uniformly  negative  reactions  in  all  can- 
cer  patients. 

These  results  indicate  that  many  patients  with 
acute  leukemia,  Hodgkin's  disease  and  other 
cancers  of  the  lymph  system,  and  nasopharyn- 
geal cancers  have  developed  an  immune  re- 
action against  the  same  antigen.  Furthermore, 
this  antigen  is  associated  with  membrane  ex- 
tracts of  laboratory-grown  lymph  cells  from 
patients  with  acute  leukemia  and  Burkitt's 
lymphoma. 

As  already  discussed,  a  number  of  investiga- 
tors have  found  antigens  of  the  Epstein-Barr 
virus  (EBV)  in  laboratory-grown  cells  from  pa- 
tients with  Burkitt's  lymphoma  and  nasopharyn- 
geal cancer.  Dr.  Herberman  and  his  colleagues 
detected   antibodies  to  EBV  antigen   in  blood 


samples  from  most  of  the  lymphoma  patients 
who  gave  positive  skin  reactions  in  his  tests. 

However,  the  common  antigen  in  the  NCI 
studies  may  be  associated  with  an  agent  other 
than  EBV.  Other  studies  have  not  linked  EBV, 
a  deoxyribonucleic  acid  (DNA)  virus,  with 
leukemia.  Most  evidence  points  instead  to 
ribonucleic  acid  (RNA)  viruses  as  causes  of 
leukemia  in  animals.  In  addition,  the  normal 
adult  cells  used  in  the  NCI  study  had  an  EBV 
antigen,  but  failed  to  produce  positive  skin 
reactions. 

Dr.  Hollinshead  has  isolated  the  antigen  from 
membrane  extracts  of  cells  of  patients  with 
acute  myelocytic  leukemia.  In  the  future,  Dr. 
Hollinshead  and  the  NCI  scientists  plan  to 
prepare  antibodies  to  the  antigen,  which  may 
provide  a  simpler  way  to  detect  the  antigen 
than  the  present  skin  tests. 

Tests  for  the  antigen  also  may  be  useful  in  fol- 
lowing the  progress  of  treatments.  Dr.  Herber- 
man observed  that  the  skin  tests  were  positive 
in  more  than  one-third  of  the  acute  leukemia 
patients  in  remission,  whereas  the  skin  tests 
were  negative  in  most  of  the  patients  in  whom 
the  disease  had  recurred. 

In  other  research  at  NCI,  Dr.  Dean  L.  Mann 
and  others  have  found  that  lymph  cells  (white 
blood  cells)  from  patients  with  acute  lym- 
phyocytic  leukemia  or  acute  myelocytic  leuke- 
mia have  antigens  which  make  the  cells  vulner- 
able to  destruction  by  antibodies  produced  in 
rabbits  injected  with  laboratory-grown  RAJI 
cells,  the  same  type  of  cells  used  in  the  studies 
by  Dr.  Herberman. 

Acute  lymphocytic  leukemia  is  the  form  of 
leukemia  most  common  in  children;  acute 
myelocytic  leukemia  occurs  primarily  in  adults. 
At  the  time  of  Dr.  Mann's  report  at  the  Na- 
tional Conference  on  Virology  and  Immunol- 
ogy in  Human  Cancer,  New  York  City,  the 
antigens  had  been  detected  on  white  blood 
cells  of  all  47  patients  tested. 

In  the  first  part  of  their  study,  the  scientists 
found  that  antibodies  in  the  blood  of  the 
RAJI-cell  treated  rabbits  caused  a  measurable 
destruction  of  human  acute  leukemia  cells  in 
a  test-tube  reaction.  The  scientists  then  in- 
jected RAJI  cells  into  the  skin  of  6  acute 
leukemia  patients  and  found  that  4  (two- 
thirds)  of  the  patients  developed  an  antibody 
in  their  blood  similar  to  the  antibody  pro- 
duced in  rabbits. 

In  subsequent  laboratory  experiments,  blood 
specimens  from  these  patients  destroyed 
leukemia  cells  obtained  prior  to  treatment,  as 
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well  as  RAJ  I  cells  and  leukemic  cells  from 
other  acute  leukemia  patients.  Efforts  are  un- 
der way  to  determine  whether  patients  treated 
with  RAJI  cells  will  he  able  to  destroy  their 
own  leukemia  cells  consistently. 

Dr.  Mann  reported  that  the  rabbit  antiserum 
reacted  only  with  acute  leukemia  cells  and 
RAJI  cells  in  tests  so  far.  The  antiserum  did 
not  react  with  laboratory-grown  cells  from 
human  cancers  of  the  cervix,  breast,  lung  or 
bone.  The  antiserum  also  failed  to  detect  the 
antigen  or  antigens  in  tests  with  normal  white 
blood  cells,  normal  bone-marrow  cells,  im- 
munologically-stimulated  normal  white  blood 
cells,  human  embryo  cells,  or  with  white  blood 
cells  from  patients  with  infectious  mononu- 
cleosis, chronic  lymphocytic  leukemia  or 
myelocytic   leukemia. 

The  antiserum  test  also  may  be  valuable  in 
monitoring  the  course  of  treatment  of  acute 
leukemia  patients.  The  scientists  could  no 
longer  detect  the  antigen  when  drug  treat- 
ment caused  a  disappearance  of  leukemia 
symptoms.  The  antigen  had  been  detectable 
initially  in  all  patients  tested.  (In  comparison, 
the  skin  tests  of  Dr.  Herberman  and  his  col- 
leagues indicated  a  response  in  about  one- 
third  of  acute  leukemia  patients  made  free  of 
disease  by  treatment.) 

Dr.  Mann  could  detect  the  antigen  again,  how- 
ever, on  cells  from  patients  who  suffered  a 
recurrence  of  the  disease.  The  antigen  gen- 
erally appeared  in  advance  of  other  symptoms, 
providing  an  earlier  warning  than  previously 
available  that  treatment  should  be  resumed. 

Screening  Reduces  Breast  Cancer  Mortality 

Earlier  detection  of  developing  cancer 
should  lead  to  increased  cure  rates  and  more 
effective  treatments  if  the  cancer  is  still  local- 
ized. In  an  NCI-supported  study,  X-ray  mam- 
mography used  with  physical  examination  in 
mass  screening  for  detection  of  breast  cancer 
has  resulted  in  a  one-third  lower  death  rate 
from  breast  cancer  over  a  five-year  period. 
Dr.  Phillip  Strax  reported  results  of  the  study, 
conducted  by  the  Health  Insurance  Plan  of 
Greater  New  York,  in  the  American  journal 
of  Roentgenology,  Radiation  Therapy  and 
Nuclear  Medicine. 

The  study  was  the  first  controlled  evaluation 
of  a  detection  technique  for  cancer.  Impetus 
for  the  study  came  from  the  realization  that 
the  annual  death  rate  from  breast  cancer  in 
the  U.S.  has  remained  unchanged  at  about  22 
deaths  per  100,000  women  since  the  1930's. 
Earlier  detection  offered  a  potential  for  lower- 


ing the  death  rate,  because  of  the  greater  sur- 
vival among  women  whose  cancer  is  treated 

before  spreading  to  the  axillary  (armpit)  lymph 
nodes.  Women  with  no  axillary  lymph  node 
involvement  have  a  five-year  survival  rate  of 
75  to  80  percent,  whereas  50  to  55  percent  of 
women  with  cancer  in  their  lymph  nodes  at 
the  time  of  detection  are  alive  five  years  later. 
About  half  of  the  nearly  90,000  newly  detected 
breast  cancer  cases  in  the  U.S.  annually  have 
negative,  cancer-free  lymph  nodes.  The  five- 
year  survival  rate  for  all  breast  cancer  patients 
is  about  65  percent. 

In  1963,  62,000  women  aged  40  to  64  were 
chosen  at  random  from  among  participants  in 
the  Health  Insurance  Plan's  medical  groups. 
The  women  were  chosen  as  31,000  pairs  with 
matched  characteristics.  In  each  pair,  one 
woman  was  invited  to  participate  in  the  study, 
to  receive  four  annual  clinical  examinations 
and  mammography.  The  other  woman,  as  a 
control,  continued  to  receive  the  usual  com- 
prehensive medical  care  at  her  medical  group. 

About  20,000  women  (65  percent)  in  the  study 
group  responded  to  the  invitation  and  re- 
ceived the  initial  screening  examination.  About 
60  percent  (12,000)  of  those  screened  initially 
completed  the  series  of  4  annual  examinations. 

Breast  cancer  was  found  in  about  equal  num- 
bers in  both  the  study  and  control  groups: 
296  breast  cancers  in  the  study  group  (includ- 
ing the  women  who  were  not  screened)  and 
284  breast  cancers  in  the  control  group.  Over 
a  five-year  follow-up  period,  however,  65 
deaths  from  breast  cancer  occurred  in  the 
control  group  compared  with  40  in  the  study 
group — a  difference  of  about  one-third. 

The  scientists  also  calculated  five-year  fatality 
rates  for  the  patients.  The  study  group  had  a 
five-year  fatality  rate  of  28  percent,  one-third 
lower  than  the  42  percent  rate  for  the  control 
group. 

When  figures  for  the  women  who  did  not 
respond  to  the  screening  invitation  were  ex- 
cluded, the  effects  of  screening  were  even 
more  apparent.  The  screening  program  de- 
tected 132  breast  cancers  among  the  20,000 
women  who  participated.  The  five-year  fatal- 
ity rate  was  only  17  percent  for  these  cases. 
X-ray  mammography  detected  44  breast  can- 
cers (one-third  of  the  132  cases)  before  the 
cancers  were  detectable  by  physical  exam- 
ination. After  5  years,  only  one  death  from 
breast  cancer  had  occurred  among  these  44 
women — a  fatality  rate  of  2  percent. 
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The  scientists  reported  that  70  percent  of  the 
cases  among  the  screened  women  had  no 
axillary  lymph  node  involvement.  The  rate 
of  negative  lymph  nodes  among  the  control 
group  was  46  percent,  indicating  that  more  of 
the  cancers  had  reached  an  advanced  stage 
before  being  detected. 

The  scientists  also  observed  that  the  reduced 
death  rate  occurred  entirely  among  women  50 
years  of  age  and  older.  Deaths  from  breast 
cancer  occurred  at  the  same  rate  in  both 
study  and  control  groups  among  women  aged 
40  to  49  years.  There  was  no  apparent  ex- 
planation for  this  difference. 

Alpha-Fetoprotein  in  Cancer  Diagnosis 

Clinicians  have  long  sought  a  blood  or  urine 
test  specific  for  one  or  more  forms  of  cancer. 
Dr.  Thomas  A.  Waldemann  and  other  NCI 
scientists  have  found  that  a  substance  called 
alpha-fetoprotein  (AFP)  occurs  at  elevated 
levels  in  the  blood  of  patients  with  few  dis- 
eases  other   than   cancer. 

AFP  is  associated  particularly  with  cancers  of 
the  liver  and  testis.  The  scientists  have  devel- 
oped a  highly  sensitive  immunologic  test  for 
AFP  that  may  be  particularly  useful  in  moni- 
toring the  effectiveness  of  therapy  for  these 
two  forms  of  cancer.  Dr.  Waldmann  pre- 
sented results  of  clinical  studies  of  the  de- 
tection procedure  at  professional  meetings. 

The  detection  method,  called  double  antibody 
radioimmunoassay,  can  measure  concentra- 
tions of  the  cancer-related  protein,  AFP,  at 
levels  1,000  times  smaller  than  detectable  with 
other  tests  usually  used  for  the  protein.  Con- 
sequently, the  method  can  detect  cancer  in 
patients  who  would  have  appeared  cancer- 
free  in  other  tests  for  AFP. 

AFP  is  found  at  elevated  levels  in  fetuses  and 
in  women  during  pregnancy.  The  concentra- 
tion of  AFP  normally  decreases  after  birth,  to 
a  level  of  less  than  40  nanograms  per  milliliter 
of  blood  serum.  (A  nanogram  is  one  billionth 
of  a  gram,  a  milliliter  one  thousandth  of  a 
liter).  AFP  levels  are  known  to  rise  again,  how- 
ever, in  some  patients  with  liver  cancer  or 
cancer  of  the  testis.  Dr.  Waldmann  found 
that  AFP  levels  were  elevated  in  the  serum  of 
95  of  130  patients  (73  percent)  with  liver  can- 
cer, and  in  63  of  79  patients  (80  percent)  with 
testicular  cancer.  Of  the  latter  63  patients, 
three-fourths  had  AFP  levels  between  40  and 
3,000  nanograms  per  milliliter,  the  smallest 
concentration  detectable  by  conventional 
tests. 

The  scientists  have  also  been  able  to  find  ele- 


vated AFP  levels  in  some  patients  with  other 
types  of  cancer.  They  detected  AFP  levels 
above  40  nanograms  per  milliliter  in  10  of  46 
patients  (22  percent)  with  pancreatic  cancer, 
17  of  100  patients  (17  percent)  with  stomach 
cancer,  10  of  149  patients  (7  percent)  with 
lung  cancer,  and  9  of  189  patients  (4.6  per- 
cent) with  colon  cancer. 

Because  AFP  occurs  at  high  levels  in  relatively 
few  patients  with  cancer  other  than  liver  and 
testicular  cancers,  testing  lor  this  protein 
would  probably  not  be  useful  in  detecting  the 
other  cancers.  Dr.  Waldmann  suggested,  how- 
ever, that  other  cancers  may  be  detected  more 
frequently  if  tests  are  made  for  several  char- 
acteristic biochemicals,  or  "markers."  for  ex- 
ample, detection  of  gastrointestinal  cancer 
can  be  improved  by  testing  for  both  AFP  and 
carcinoembryonic  antigen  (CEA).  The  NCI  sci- 
entists were  able  to  detect  liver  or  testicular 
cancer  in  a  greater  percentage  of  patients  by 
using  the  double  antibody  radioimmunoassay 
for  human  chorionic  gonadotropin  (HCG),  as 
well  as  for  AFP. 

The  highly  sensitive  test  for  AFP  may  find  its 
most  immediate  application  in  providing 
physicians  a  measure  of  progress  during  can- 
cer treatment.  In  studies  of  15  patients  to 
date,  the  scientists  found  that  the  level  of  AFP 
would  drop  rapidly  after  surgery,  for  example, 
but  would  not  decrease  below  the  40  nano- 
grams-per-milliliter  level  if  some  cancer  cells 
remained  in  the  patient.  If  cancer  cells  re- 
mained and  resumed  their  spread,  the  level  of 
AFP  began  to  rise  again,  indicating  in  advance 
of  any  other  signs  or  tests  the  need  for  further 
treatment.  The  scientists  also  found  that  the 
likelihood  of  detecting  a  recurrence  of  cancer 
after  treatment  was  increased  by  measuring 
two  or  more  markers. 

The  use  of  AFP  as  a  marker  for  some  types  of 
cancer  is  encouraged  by  the  finding  of  rela- 
tively few  "false  positives" — cases  in  which 
other  disease  gave  elevated  levels  of  the 
protein. 

Combination  Chemotherapy 
for  Non-Hodgkin's  Lymphoma 

In  April  1973  research  physicians  at  NCI 
reported  the  first  evidence  that  patients  with 
various  types  of  advanced  non-Hodgkin's  lym- 
phoma can  be  rendered  free  from  disease  for 
up  to  seven  years  by  the  use  of  combination 
chemotherapy  alone. 

Eighty  patients  with  non-Hodgkin's  lymphomas 
were  treated  at  the  NIH  Clinical  Center  be- 
tween April  1965   and   May  1972   using  three 
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basic  treatment  plans.  The  first  drug  protocol, 
called  CVP,  was  a  cyclical  combination,  re- 
peated every  21  days,  of  cyclophosphamide 
daily  for  five  days,  vincristine  on  the  first  day, 
and  prednisone  daily  for  five  days.  If  a  com- 
plete remission  (disappearance  of  all  evidence 
of  disease  and  return  to  normal  performance 
status)  was  achieved  after  a  minimum  of  four 
cycles,  two  additional  "consolidation"  cycles 
were  administered.  In  those  patients  who 
failed  to  attain  a  complete  remission,  repeated 
cycles  of  the  chemotherapy  were  given  until 
there  was  either  a  complete  disappearance  of 
disease,  or  until  regrowth  of  tumor  occurred. 

No  maintenance  drug  therapy  (continued  ad- 
ministration) of  drugs  alone  or  in  combina- 
tion) was  given  to  patients  with  documented 
complete  remissions,  with  the  exception  of 
eight  patients  with  lymphocytic  lymphoma  (a 
form  of  malignant  lymphoma  in  which  the 
predominating  cell  type  belongs  to  the  lym- 
phocytic series)  who  achieved  complete  re- 
mission in  1970.  This  group  of  patients 
received  maintenance  cycles  of  CVP  chemo- 
therapy every  6  to  12  weeks. 

The  other  two  treatment  plans  were  MOPP, 
consisting  of  nitrogen  mustard  on  days  1  and  8, 
vincristine  on  the  same  days,  procarbazine  for 
14  days  and  prednisone  for  the  same  number 
of  days,  or  a  modification  called  C-MOPP,  in 
which  the  drug  cyclophosphamide  was  substi- 
tuted for  nitrogen  mustard  on  days  1  and  8. 
Drugs  were  administered  for  two  weeks  out 
of  each  month  for  six  consecutive  months. 

The  study  was  performed  by  an  NCI  team 
headed  by  Dr.  Vincent  T.  DeVita.  Results  were 
reported  at  a  meeting  of  the  American  Society 
of  Clinical  Oncologists  and  the  study  was  pub- 
lished in  Blood. 

"The  results  .  .  .  with  the  CVP  and  MOPP  pro- 
grams in  non-Hodgkin's  lymphoma  demon- 
strate that  a  significant  proportion  of  all 
patients  treated  (28  percent)  and  61  percent 
of  those  achieving  a  complete  remission  have 
had  disease-free  survival  lasting  from  one  year 
to  more  than  seven  years  after  termination  of 
six  months  of  combination  chemotherapy," 
the  scientists  said. 

In  addition  to  achieving  significant  advances 
in  the  clinical  treatment  of  these  diseases, 
which  were  previously  considered  to  be  in- 
variably fatal,  the  doctors  demonstrated  that 
detailed  microscopic  classification  of  the  char- 
acteristics of  each  patient's  cells  and  tissues 
was  an  important  determinant  in  predicting 
the    outcome    of    therapy    and     determining 


which  protocol  would  be  most  effective.  This 
finding  correlates  well  with  a  recent  large 
retrospective  study  of  non-Hodgkin's  lym- 
phoma conducted  at  Stanford  University  with 
NCI  support. 

Several  previous  clinical  studies  outside  of 
NCI  demonstrated  the  superiority  of  combi- 
nation chemotherapy  in  improving  both  re- 
mission rates  and  survival  in  non-Hodgkin's 
lymphoma  compared  to  results  previously  ob- 
tained with  single  drugs.  The  NCI  study  re- 
affirms the  necessity  of  subdividing  patients 
on  the  basis  of  detailed  tissue  studies.  For 
example,  it  was  found  that  one  form  of  ad- 
vanced disease,  which  traditionally  has  been 
quickly  fatal,  had  a  significant  response  to 
combination  chemotherapy.  There  were  37 
percent  of  the  patients  with  this  form,  diffuse 
histocytic  lymphoma,  who  completed  6  cycles 
of  chemotherapy  in  complete  remission;  a 
finding  of  great  importance  is  that  none  of 
these  patients  have  had  a  recurrence  of  dis- 
ease for  periods  of  up  to  seven  years  after 
their  last  treatment. 

These  represent  the  longest  survivals  for  this 
form  of  advanced  lymphoma  in  the  medical 
literature  and  the  first  proof  that  it  may  be 
cured  or  controlled  for  long  periods  of  time 
by  the  use  of. drugs  alone. 

Of  particular  interest  to  future  studies  is  the 
finding  that  patients  in  complete  remission 
who  relapsed  did  so  exclusively  in  areas  of 
previous  disease  involvement,  with  69  percent 
of  the  relapses  occurring  in  the  lymph  nodes 
alone.  This  raises  the  question  as  to  whether 
the  combined  use  of  radiotherapy,  and  chem- 
otherapy, as  is  presently  under  study  with 
Hodgkin's  disease  at  NCI  and  outside  insti- 
tutions, might  lead  to  significantly  longer 
disease-free  survival.  In  theory,  tumor  cells 
which  survive  one  form  of  therapy  and  retain 
the  ability  to  cause  a  recurrence  of  disease 
might  be  effectively  destroyed  by  adding  an- 
other type  of  therapy. 
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The  National  Eye  Institute 

The  Role  of  the  Pigment  Epithelium 

Only  within  the  past  few  years  have  vision 
researchers  directed  much  attention  to  the 
single  cell  layer  of  the  retina  called  the  pig- 
ment epithelium.  This  narrow  band  lies  be- 
tween the  sensory  portion  of  the  retina  (the 
light-sensitive  tissue  at  the  back  of  the  eye) 
and  the  underlying  blood  vessel-rich  tissue, 
the  choroid.  Until  recently,  studies  of  retinal  de- 
generative conditions  usually  were  directed  at 
the  neural  (sensory)  portion  of  the  retina. 

In  new  research,  however,  investigators  have 
discovered  that  the  pigment  epithelium  ap- 
parently plays  a  vital  role  in  the  visual  process, 
and  efforts  are  now  being  made  to  explain 
this  function  both  in  normal  retinal  activity 
and  in  certain  retinal  diseases. 

In  an  effort  to  clarify  the  functional  relation- 
ship between  the  photoreceptor  cells  in  the 
retina  and  the  pigment  epithelium,  NEI-sup- 
ported  researchers  headed  by  Dr.  Kenneth 
Brown  at  the  University  of  California,  San 
Francisco,  have  identified  a  special  anatomic 
relationship  between  the  pigment  epithelium 
and  the  neural  portion  of  the  cat  retina. 

Cones  are  one  of  two  types  of  photoreceptor 
cells  in  the  neural  layer  of  the  retina.  They  are 
specialized  cells  responsible  for  sharpness  of 
vision  and  for  color  vision.  The  other  type, 
rods,  are  responsible  for  night  vision.  It  has 
been  shown  that  the  stalk-like  outer  segments 
of  these  photoreceptor  cells  project  into  the 
pigment  epithelium,  where  they  are  provided 
a  healthy  milieu.  In  addition,  the  tips  of  the 
cell  projections  have  a  normal  tendency  to 
break  off,  and  it  is  the  healthy  pigment  epi- 
thelium which  absorbs  these  materials.  If  this 
absorption  does  not  occur,  segments  of  the 
broken  tips  collect  between  the  retina  and 
the  pigment  epithelium,  and  this  possibly 
leads  to  retinal  degeneration. 

Dr.  Roy  H.  Steinberg,  another  member  of  the 
team,  and  his  associates,  have  used  both  the 
scanning  electron  microscope  and  the  trans- 
mission electron  microscope  to  study  the  sur- 
face of  the  pigment  epithelium  which  lies 
closest  to  the  neural  retina.  They  found  that 
each  cone's  outer  stalk  is  enclosed  in  a  sheath 
arising  from  the  surface  of  the  pigment  epi- 
thelium cell.  The  sheath,  in  turn,  is  formed  by 
three  or  four  separate  leaf-like  processes.  This 
is  the  first  time  this  specialized  anatomic  re- 
lationship has  been  positively  identified  and 
described  in  detail.  Recently  Drs.  Hogan  and 


Steinberg  have  shown  in  the  human  retina  that 
these  extensions  of  the  pigment  epithelium 
engulf  portions  of  the  cone  outer  segment,  a 
function  similar  to  that  served  by  the  pigment 
epithelium  in  the  rod  case. 

For  several  years  this  group  of  investigators 
has  also  been  studying  the  detailed  functional 
relation  between  the  neural  retina  and  pig- 
ment epithelium. 

This  knowledge  will  contribute  to  understand- 
ing the  factors  underlying  degenerative  retinal 
diseases,  the  most  frequent  causes  of  blind- 
ness in  this  country.  For  example,  it  is  already 
known  that  an  abnormal  pigment  epithelium 
is  directly  involved  in  certain  eye  diseases  for 
which  there  are  now  no  cures.  In  macular  de- 
generation, a  deterioration  of  a  small  part  of 
the  retina  responsible  for  fine  or  reading 
vision,  the  pigment  layer  is  often  missing  or 
unevenly  spaced.  A  breakdown  in  the  normal 
interaction  between  the  pigment  epithelium 
and  the  photoreceptor  cells  may  also  underlie 
another  retinal  degenerative  disorder,  retinitis 
pigmentosa,  which  causes  night  blindness  and 
gradual  restriction  of  the  visual  field  in  chil- 
dren and  adolescents. 

Animal  Model  Developed  for  Glaucoma 

While  research  has  made  it  possible  to  treat 
medically  most  cases  of  chronic,  open-angle 
glaucoma — the  most  common  form — the  ulti- 
mate goal  is  to  find  a  means  of  preventing 
this  leading  cause  of  blindness.  To  approach 
this  objective,  researchers  must  better  under- 
stand how  glaucoma  causes  loss  of  vision. 
Progress  toward  this  end  has  been  delayed  by 
the  lack  of  an  appropriate  animal  model  for 
the  disease. 

NEI  scientists  have  now  developed  what  ap- 
pears to  be  the  first  suitable  animal  model  for 
studying  the  effects  of  chronic  elevation  of 
pressure  within  the  eye,  a  characteristic  of 
glaucoma. 

Drs.  Douglas  E.  Gaasterland,  of  the  NEI  Clin- 
ical Branch,  and  Carl  Kupfer,  Institute  Direc- 
tor, have  developed  a  method  for  inducing 
changes  in  the  eye  of  the  rhesus  monkey  that 
closely  resemble  those  observed  in  chronic, 
open-angle  glaucoma  in  humans. 

Glaucoma  results  when  an  obstruction  in  the 
outflow  of  a  fluid,  aqueous  humor,  leads  to 
increased  pressure  within  the  eye,  with  sub- 
sequent damage  to  the  optic  nerve  and  loss  of 
vision.  In  chronic,  open-angle  glaucoma,  al- 
though there  is  no  anatomical  evidence  of 
blockage  within   the  aqueous   outflow   chan- 
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nels,  obstruction  has  been  shown  to  exist  by 
functional  testing. 

To  produce  sustained,  elevated  pressure,  the 
researchers  used  argon  laser  photocoagulation. 
In  this  procedure  an  intense  beam  of  fine,  but 
brilliant,  blue-green  light  is  directed  into  the 
eye  of  the  anesthetized  monkey  and  aimed  at 
the  aqueous  outflow  channels.  The  energy  of 
the  laser  beam  causes  minute  burns.  Then  the 
healing  process  creates  an  obstruction  in  the 
outflow  channel. 

Drs.  Gaasterland  and  Kupfer  report  that  re- 
peated laser  applications  cause  a  sustained 
pressure  elevation  and  a  marked  reduction  in 
the  outflow  of  the  aqueous  fluid  from  the  eye. 
Retinal  and  optic  nerve  changes,  similar  to 
those  seen  in  human  chronic,  open-angle 
glaucoma,  develop. 

The  experimental  ocular  hypertension  pro- 
duced differs  from  previous  models  in  several 
important  ways.  First,  the  sustained  elevation 
of  pressure  is  produced  by  the  use  of  non- 
invasive technique.  Second,  the  mild  to  mod- 
erate initial  inflammation  caused  by  the 
photocoagulation  is  temporary,  lasting  usually 
less  than  two  weeks.  Third,  the  primary  alter- 
ation induced  in  the  eye  is  localized  in  the 
region  of  the  aqueous  humor  outflow  path- 
ways. 

"This  model  provides  us  with  a  tool  for  study- 
ing why  and  how  glaucoma  causes  visual 
loss,"  Dr.  Gaasterland  explained;  "it  allows  us 
to  conduct  investigations  that  cannot  be  done 
in  humans,  but  are  necessary  to  our  under- 
standing of  the  effects  of  glaucoma  in 
patients." 

The  investigators  point  out  that  there  are  a 
number  of  previous  models  of  experimental, 
ocular  hypertension.  Each  type  has  been  asso- 
ciated with  either  a  generalized  damage  to 
the  eye  or  a  pressure  rise  of  insufficient  dura- 
tion to  cause  selective  loss  of  retinal  ganglion 
cells,  a  degenerative  change  that  is  required 
to  make  a  diagnosis  of  glaucoma  based  on 
tissue  studies. 

Drs.  Gaasterland  and  Kupfer  conclude  that  the 
experimental  ocular  hypertension  they  have 
described  is  glaucoma  because  it  results  in 
cupping  of  the  optic  nervehead  and  the  selec- 
tive loss  of  retinal  ganglion  cells. 

Further  research  will  be  needed  to  demon- 
strate conclusively  the  suitability  of  the  mon- 
key model.  The  investigators  expect  that  their 
experimental  method  will  significantly  en- 
hance research  to  understand  better  the  basic 


processes  underlying  glaucoma  and  facilitate 
research  directed  toward  finding  means  of 
curing  or  preventing  it. 

Instrument  Developed  for  Vitreous  Surgery 

Until  recently,  opthalmologists  have  been 
severely  limited  in  their  ability  to  remove 
diseased  vitreous  from  the  eye.  Despite  the 
fact  that  pathologic  changes  in  this  clear, 
jelly-like  substance  are  known  to  lead  to 
serious  ocular  complications,  such  a  proce- 
dure has  usually  been  considered  too  risky  to 
attempt.  However,  through  the  efforts  of  Na- 
tional Eye  Institute-supported  researchers,  this 
situation   is  changing. 

The  vitreous  body  which  fills  the  center  of  the 
eye  can  be  affected  by  disease,  aging,  and 
injury.  When  the  balance  of  fluid  in  the  gel  is 
disturbed,  the  vitreous  liquefies  and  interrupts 
the  visual  process.  In  addition,  retinal  diseases 
such  as  diabetic  retinopathy  can  damage  the 
vitreous,  causing  visual  loss. 

Previously,  surgeons  concerned  about  the  ef- 
fects of  leaving  diseased  vitreous  in  the  eye 
had  been  confronted  with  two  serious  prob- 
lems. Attempts  at  vitreous  removal  have  been 
made  in  conjunction  with  cataract  surgery. 
However,  because  of  the  need  to  make  a  large 
incision  in  the.  cornea  and  the  possibility  of 
severe  irritation  of  the  iris,  this  technique  has 
been  considered   hazardous. 

Additionally,  inadequate  instrumentation  hin- 
dered the  surgeon  in  this  technique.  Available 
instruments  were  tod  large  to  work  well,  could 
not   be  easily   introduced    into   the  eye,   and 

obscured  the  surgeon's  view.  Furthermore,  be- 
cause the  vitreous  is  responsible  for  maintain- 
ing the  eye's  shape,  the  organ  could  collapse 
during  the  operation.  Despite  these  obstacles, 
some  means  for  removing  vitreous  safely  has 
long  been  sought. 

What  was  needed  was  an  instrument  designed 
specifically  to  be  small  and  delicate  enough 
for  this  sensitive  procedure.  In  response  to 
this  need,  Dr.  Robert  Machemer  and  his  as- 
sociates at  the  University  of  Miami's  Bascom 
Palmer  Eye  Institute  began  working  with  NEI 
support  in  the  early  1970's  on  a  device  that 
would  later  be  known  as  the  vitreous  infusion 
suction   cutter  (VISC). 

Their  motor-driven  instrument  is  designed  to 
enter  the  eye  through  the  pars  plana,  an  ex- 
tremely narrow  portion  of  the  ciliary  body 
adjacent  to  the  retina.  It  therefore  allows  the 
cornea  and  lens  to  remain  intact.  The  VISC 
permits  the  surgeon  simultaneously  to  cut  the 
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vitreous,  remove  it  from  the  eye,  and  replace 
it  with  a  balanced  salt  solution.  With  this 
technique,  the  vitrectomy  is  performed  under 
microscopic  observation,  and  a  contact  lens 
is  placed  on  the  patient's  eye,  allowing  mag- 
nification and  stereoscopic  control  of  the 
instrument.  In  addition,  the  VISC  allows  opti- 
mum illumination  of  the  small  operating  area 
with  the  use  of  fiber  optics  which  also  are 
introduced  into  the  eye. 

Although  the  instrument  is  being  evaluated 
and  refinements  are  being  made,  it  has  already 
proved  effective  for  treating  a  number  of  pa- 
tients who  were  considered  hopelessly  blind 
from  vitreal  disease- and  retinal  disease  affect- 
ing the  vitreous. 

For  example,  Dr.  Machemer  has  found  the 
VISC  useful  in  treating  vitreous  opacity  due  to 
hemorrhages  which  occur  in  injuries,  vein  oc- 
clusion, and  Eales  disease.  He  has  also  found 
that  diabetic  retinopathy  patients  with  vitreous 
hemorrhages,  but  without  proliferations  of  the 
retinal  blood  vessels,  can  be  treated  success- 
fully with  the  instrument.  Another  condition 
amenable  to  the  procedure  is  complicated 
retinal  detachment.  Here,  Dr.  Machemer  has 
£hown  the  VISC  to  be  invaluable  for  removing 
the  diseased  vitreous  so  that  the  retina  can 
be  restored  to  its  original  position  with  a  con- 
ventional reattachment  procedure. 

It  is  hoped  that  the  VISC  also  may  be  useful 
in  preventing  abnormal  blood  vessel  prolifer- 
ation in  severe  retinal  diseases. 

Tracing  Visual  Pathways  in  the  Brain 

Fundamental  studies  of  the  complex  struc- 
ture and  functions  of  the  normal  human  visual 
system  can  lay  the  groundwork  for  clinical 
investigations  into  the  cause,  treatment  and 
prevention  of  abnormal  conditions  or  disease 
in  the  eye.  Ambylopia,  strabismus,  nystagmus, 
and  other  sensory-motor  disorders  of  the  vis- 
ual sytem  are  among  the  least  understood 
vision  problems.  Diseases  of  the  visual  nervous 
system  are  generally  not  amenable  to  treat- 
ment or  prevention;  even  diagnosis  may  be 
difficult.  Nevertheless,  information  about  the 
function  of  the  visual  nervous  system  may 
have  a  bearing  on  disorders  affecting  the 
nervous  system  in  general. 

When  light  falls  on  the  retina  at  the  back  of 
the  eye,  a  nerve  impulse  is  generated  which 
is  transmitted  by  the  optic  nerve  to  a  succes- 
sion of  structures  in  the  brain,  eventually 
arriving  at  a  region  called  the  visual  cortex. 
The    routes    that    these    impulses    travel    are 


known  as  visual  pathways,  but  the  connections 
and  interconnections  of  these  routes  have  not 
been  clearly  delineated. 

Now,  an  experimental  technique  developed 
by  NEI-supported  researchers  is  providing  in- 
vestigators with  improved  means  for  depicting 
the  architecture  of  the  pathways.  Dr.  W.  Max- 
well Cowan  and  his  associates  at  the  Wash- 
ington University  School  of  Medicine,  St.  Louis, 
have  devised  a  method  which  allows  identifica- 
tion of  nerve  cell  processes,  even  at  consider- 
able distances  from  their  origin.  Their  technique 
employs  a  cellular  phenomenon  known  as 
axoplasmic  transport,  which  is  the  flow  of 
protein  and  other  materials  within  a  nerve  cell. 
The  protein  carries  information  from  the  cen- 
ter of  the  cell,  where  it  is  synthesized,  out  to 
the  axon,  the  essential  conducting  portion  of 
the  nerve  fiber.  Some  protein  accumulates 
at  the  end  of  the  axon  and  so,  by  appropriately 
labeling  the  protein,  it  is  possible  to  identify 
exactly  where  the  nerve  fibers  terminate. 

Previous  methods  for  tracing  nerve  pathways 
through  an  extremely  complex  collection  of 
nerve  cells,  such  as  that  in  the  brain,  have 
often  been  frustrated  by  the  need  to  damage 
one  part  of  the  nervous  system  in  order  to 
identify  degeneration  in  other  parts.  This  ap- 
proach usually  resulted  in  the  destruction,  not 
only  of  the  neurons  under  investigation,  but 
also  fibers  passing  through  the  region.  In  addi- 
tion, the  degeneration  process  inevitably  al- 
tered the  structure  of  the  neurons  being 
studied  so  that  their  natural  anatomy  could 
not  be  determined. 

Dr.  Cowan  and  his  collaborators,  however, 
have  demonstrated  that  leucine  and  other 
amino  acids  labeled  with  radioactive  tritium 
are  readily  taken  up  by  nerve  cells,  incorpo- 
rated into  protein,  and  distributed  at  varying, 
but  characteristic,  rates  to  all  the  cell's  proc- 
esses. Only  neurons  whose  cell  bodies  are 
close  to  the  site  of  the  isotope  injection  take 
up  and  incorporate  the  labeled  material;  nerve 
fibers  passing  through  the  site  of  injection  are 
not  labeled. 

Using  this  method  the  precise  origin  of  a 
neural  pathway  can  be  determined  by  identi- 
fying the  number  and  distribution  of  the  la- 
beled cells.  In  addition,  the  technique  permits 
the  researcher  to  trace  more  clearly  and  ac- 
curately the  course  of  the  pathways  and  to 
identify  precisely  where  they  terminate. 

Although  this  method  has  only  been  used  with 
a  limited  number  of  protein  precursors 
(amino  acids),  the  technique  should  be  useful 
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in  selectively  labeling  other  transported  ma- 
terials similarly  in  order  to  trace  their  path- 
ways, or  in  labeling  differentially  various 
celllular  organelles  that  have  characteristic 
distributions  and  functions  within  the  neuron. 

In  this  way,  an  experimental  technique  de- 
signed to  provide  better  understanding  of  the 
visual  system  also  may  significantly  enhance 
research  to  improve  the  prevention,  diagnosis, 
and  treatment  of  neurological  diseases  which 
affect  human  life. 

Prevention  of  Cataracts 

Cataract  extraction  is  one  of  the  most  suc- 
cessful surgical  procedures  performed  today. 
But  cataract  remains  a  leading  cause  of  blind- 
ness in  the  United  States,  primarily  because  of 
social  and  economic  factors.  For  this  reason, 
cataract  research  is  directed  at  finding  a  non- 
surgical treatment  and  a  means  of  preventing 
this  disorder. 

A  cataract  is  a  cloudiness  or  opacity  in  the 
normally  clear  lens  of  the  eye.  It  obstructs 
the  passage  of  light  to  the  retina,  the  eye's 
light-sensitive  tissue,  thus  impairing  vision.  In 
most  cases  the  cause  of  a  cataract  cannot  be 
determined,  but  it  is  known  that  cataracts 
occur  when  there  is  a  change  in  the  chemical 
composition  of  the  lens.  Even  though  it  is  not 
necessary  to  delineate  the  exact  cause  of  a 
cataract  before  surgically  removing  it,  such 
knowledge  is  considered  essential  to  finding 
a  means  of  non-surgical  treatment  or  pre- 
vention. 

Dr.  Jin  H.  Kinoshita,  Chief  of  the  NEI  Labora- 
tory of  Vision  Research,  and  his  associates 
have  been  studying  various  types  of  cataract, 
and  their  research  is  increasing  our  under- 
standing of  cataract  formation. 

The  investigators  have  found  that  osmotic 
swelling  is  a  common  feature  of  many  cata- 
racts. In  the  normal  lens  the  state  of  hydration 
that  maintains  proper  lens  volume  is  con- 
trolled by  two  opposing  forces.  One  is  the 
permeability  of  the  membrane  enclosing  the 
lens,  and  the  other  is  a  so-called  pump  mech- 
anism that  continually  forces  out  sodium  ions 
and  concentrates  potassium  ions.  These  two 
factors  are  involved  in  osmosis  in  the  lens; 
that  is,  the  passage  of  varous  solvents  through 
the  lens  membrane  from  a  lesser  to  a  greater 
concentration. 

The  fluids  that  surround  and  bathe  the  lens 
contain  a  high  level  of  sodium  and  a  low  level 
of  potassium.  However,  inside  the  lens  there 


are  high  levels  of  potassium  and  low  levels  of 
sodium.  If  the  osmotic  process  were  to  break 
down  and  the  lens  membrane  were  to  allow 
a  state  of  equilibrium  to  develop  between 
these  two  elements,  sodium  would  enter  and 
potassium  would  leave  the  lens.  This  even- 
tually would  lead  to  a  swelling  of  the  lens 
tissue.  Thus,  maintaining  the  proper  balance 
between  the  processes  of  extruding  sodium 
and  concentrating  potassium  is  crucial  to  pre- 
serving the  viability  of  the  lens. 

One  form  of  cataract  that  Dr.  Kinoshita  and 
his  associates  have  investigated  is  the  sugar 
cataract,  which  may  occur  in  diabetes  and 
galactosemia.  These  sugar  cataracts  can  be  ex- 
perimentally induced  in  animal  lenses  for  lab- 
oratory study.  The  researchers  have  shown 
that  in  both  diabetes  and  galactosemia  in  ex- 
perimental animals  lens  swelling  is  a  constant 
feature  of  the  cataractous  process.  The  os- 
motic change  has  been  shown  to  be  due  to 
sugar  alcohols. 

In  the  lens  sugar  is  converted  to  sugar  alcohol 
by  the  enzyme  aldose  reductase.  Because  the 
sugar  alcohol  is  not  further  metabolized  effec- 
tively and,  therefore,  does  not  penetrate  the 
lens  membrane  readily,  it  accumulates  to  high 
levels  once  it  is  formed  in  the  lens  fibers.  The 
higher  osmotic  pressure  this  creates  is  immedi- 
ately corrected  by  an  influx  of  water,  causing 
swelling.  The  accumulation  of  sugar  alcohol 
and  lens  swelling  set  into  motion  the  cataract- 
forming  process. 

Dr.  Kinoshita  hypothesized  that  since  aldose 
reductase  appears  to  trigger  the  process,  it 
might  be  possible  to  control  its  formation  by 
inhibiting  the  enzyme.  Through  other  research, 
a  chemical  that  inhibits  aldose  reductase  was 
identified.  Using  it,  Dr.  Kinoshita  now  has 
successfully  prevented  the  formation  of  this 
type  of  cataract  in  animal  lenses  in  test  tube 
studies,  and  delayed  its  formation  in  the  eyes 
of  living  animals. 

This  development  led  him  to  investigate  an- 
other type  of  cataract,  that  associated  with 
heredity.  He  directed  his  attention  to  a  special 
strain  of  mice  that  normally  develop  a  small 
lens  opacity  three  weeks  after  birth.  At  the 
same  time  this  opacity  develops,  Dr.  Kinoshita 
observed,  there  is  a  sudden  increase  in  lens 
hydration  as  well  as  a  rise  in  the  sodium  level. 
He  and  his  associates  found  that  the  failure 
to  exclude  sodium  becomes  more  prominent 
as  the  cataract  progresses. 

Further  research  showed  that  activity  of  the 
enzyme      Na-K      ATPase      (sodium-potassium 
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adenosine  triphosphate)  is  lower  in  the  lenses 
of  these  cataractous  mice.  The  Na-K  ATPase 
is  the  key  enzyme  involved  in  maintaining 
lens  hydration.  The  investigators  also  found 
that  this  enzyme  is  normal  in  the  animal's 
other  tissues.  This  had  led  Dr.  Kinoshita  to 
hypothesize  that  a  cataract-inducing  factor  is 
present  in  the  mice  lenses.  His  studies  re- 
vealed that  a  substance  is  indeed  present  in 
the  cataract  which   inactivates  Na-K  ATPase. 

If  Dr.  Kinoshita's  theory  proves  correct,  it  may 
be  possible  to  find  a  means  of  preventing 
inactivation  of  the  enzyme  and,  thus,  open 
the  possibility  of  delaying  the  formation  of 
this  form  or  cataract  or  even  preventing  it. 

Spurred  by  these  findings,  Dr.  Kinoshita  is  also 
investigating  the  cause  of  the  most  common 
form  of  cataract,  that  associated  with  aging. 
He  as  well  as  other  investigators — many  work- 
ing with  NEI  support — are  concentrating  ef- 
forts on  determining  what  causes  the  so-called 
senile  cataract.  Through  their  research  it  may 
some  day  be  possible  by  medical  means  to 
prevent  or  slow  the  development  of  this 
common  cause  of  visual  disability  and  blind- 
ness. 
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The  National  Heart 
and  Lung  Institute 

Echocardiography  in  Cardiosvascular 
Diagnosis 

Echocardiography  is  a  painless,  safe,  non- 
invasive technique  for  visualizing  the  heart 
and  great  vessels  by  means  of  reflected  ultra- 
sound waves.  In  particular,  National  Heart  and 
Lung  Institute  studies  show  that  two-dimen- 
sional echocardiography,  an  important  ad- 
vance over  conventional  one-dimension  sys- 
tems, is  even  more  useful  in  the  diagnosis  and 
evaluation  of  several  congenital  and  acquired 
heart  conditions. 

An  oscillating  transducer,  or  "scanner,"  is 
placed  on  the  patient's  chest  and  directs  an 
ultrasonic  beam  through  the  intact  chest  wall 
to  the  section  of  the  heart  to  be  examined. 
Like  X  rays,  ultrasound  passes  readily  through 
many  bodily  tissues  and  fluids,  but  a  portion 
of  the  beam  is  reflected  from  the  surface  of 
the  heart  and  from  the  blood-tissue  interfaces 
within  it.  The  returning  echoes  are  converted 
electronically  into  a  cross-sectional  image  of 
the  heart,  permitting  detection  of  structural 
defects  and  assessment  of  their  effects  on 
heart  performance. 

Two-dimensional  echocardiography  is  highly 
effective  in  diagnosing  defects  such  as  trans- 
position of  the  great  vessels,  tetralogy  of 
Fallot,  absence  of  a  ventricular  septum,  and 
other  congenital  conditions  resulting  in  cya- 
nosis ("blue  babies").  It  often  provides  in- 
formation on  these  conditions  that  cannot  be 
obtained  by  conventional  X-ray  visualization 
(angiography)  and,  in  some  instances  may 
even  obviate  the  need  for  angiography,  a  pro- 
cedure not  without  hazard  in  critically  ill 
infants. 

Both  one  and  two-dimensional  echocardiog- 
raphy are  also  uniquely  valuable  in  the  diag- 
nosis of  asymetrical  septal  hypertrophy  (ASH), 
a  genetically  transmitted  disease  of  heart 
muscle.  In  all  cases  of  ASH,  the  ventricular 
septum  (the  wall  between  the  ventricles)  is 
thickened,  especially  in  the  vicinity  of  the 
aortic  valve,  through  which  all  blood  destined 
for  the  systemic  circulation  must  pass.  In 
some  patients,  this  septal  thickening  may  seri- 
ously impede  the  flow  of  blood  through  this 
valve,  resulting  in  severe  symptoms  and  even- 
tually leading  to  congestive  heart  failure.  In 
this  obstructive  form  of  ASH,  however,  the 
underlying  heart-muscle  abnormality  tends  to 
be  confined   to  the  ventricular  septum   itself, 


and  surgical  relief  of  the  obstruction  nearly 
always  produces  long-term  improvement. 

Non-obstructive  ASH  appears  to  be  more  com- 
mon than  obstructive  ASH.  And  though  non- 
obstructive ASH  may  produce  no  overt  clinical 
symptoms  or  only  very  mild  ones,  patients 
are  at  increased  risk  of  cardiac  arrest  or  other 
serious  events.  In  such  instances  the  disease  is 
more  diffuse — frequently  involving  the  whole 
left  ventricle — and  poses  a  definite  threat  of 
potentially  fatal  cardiac  involvement. 

Studies  now  in  progress  indicate  thai  ASH 
may  become  clinically  manifesl  in  infancy, 
may  be  a  factor  in  sudden  infant  death,  or 
may  lead  to  heart  failure  and  death  in  the 
early  months  of  life.  It  has  heroine  apparent 
that  ASH  may  be  more  common  lhan  gener- 
ally supposed,  since  non-obstruclive  ASH  is 
often  difficult  to  detect  by  techniques  other 
than   echocardiography. 

Degenerative  heart-muscle  disease  (cardio- 
myopathy) may  occur  as  a  consequence  of 
other  systemic  disorders,  including  chronic 
alcoholism,  amyloidosis,  and  several  connec- 
tive tissue  or  neuromuscular  diseases.  Such 
secondary  cardiomyopathies  are  frequently 
difficult  to  detect  by  conventional  clinical 
methods  until  the  condition  is  well  advanced. 
Echocardiography  reveals  heart  changes  due 
to  cardiomyopathies  before,  and  often  long 
before,  clinical  signs  become  evident.  It  also 
provides  a  basis  for  classifying  such  cardio- 
myopathies; accurate  classification  is  often 
useful  in  determining  the  best  approach  to 
treatment. 

In  addition  to  its  value  in  cardiovascular  diag- 
nosis, echocardiography  also  has  many  useful 
applications  in  cardiac  physiology.  It  was  used, 
for  example,  in  assessing  the  effects  of  pro- 
longed space  flight  on  heart  performance  in 
astronauts  returning  to  earth  after  85  days  in 
Skylab  III.  Their  long  sojourn  in  space  caused 
no  deterioration  in  ventricular  function. 

The  studies  cited  were  done  by  Dr.  Walter  L. 
Henry  and  co-workers  of  the  Cardiology 
Branch.  Collaborating  in  the  development  of 
the  equipment  was  Mr.  James  Griffith,  of  the 
Biomedical  Engineering  and  Instrumentation 
Branch  in  the  Division  of  Research  Services. 

Reduction  of  Heart-Attack  Damage 

Research  conducted  or  supported  by  the  Na- 
tional Heart  and  Lung  Institute  has  yielded  sev- 
eral promising  methods  for  reducing  the  extent 
and  severity  of  heart-muscle  damage  resulting 
from  acute  heart  attacks. 
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Most  heart  attacks  stem  from  drastically  re- 
duced or  completely  blocked  blood-flow  to 
the  portion  of  the  heart  muscle  normally  serv- 
iced by  an  artery  that  is  suddenly  obstructed. 
The  result  is  an  area  of  blood-deprived,  dam- 
aged, or  dead  tissue  called  an  infarct. 

The  extent  of  irreversible  heart-muscle  damage 
following  the  acute  attack  is  often  a  crucial 
factor  affecting  both  survival  and  the  amount 
of  residual  disability  after  recovery.  This  ex- 
plains the  Institute's  interest  in  measures  that 
may  help  to  protect  heart  muscle  against  the 
consequences  of  blood  deprivation  (ischemia) 
and  to  salvage  muscle  not  already  hopelessly 
damaged  during  the  very  early  stages  of  the 
attack. 

NHLI  studies  in  animals  indicate  that  nitro- 
glycerin, the  time-honored  drug  for  relieving 
the  chest  pain  of  angina  pectoris,  may  also  be 
uniquely  valuable  in  the  treatment  of  acute 
heart  attacks.  In  proper  dosage,  the  drug  re- 
duces ischemic  heart  damage  and  also  helps 
protect  the  heart  against  aberrations  in  heart 
rhythm,  a  common  and  sometimes  lethal  con- 
sequence of  heart  attacks. 

Two  effects  of  nitroglycerin  had  seemingly 
ruled  it  out  in  the  treatment  of  acute  heart  at- 
tacks: the  drug  reduces  blood  pressure  (and 
hence  coronary  artery  perfusion  pressure)  and 
it  triggers  a  reflex  increase  in  heart  rate.  But  the 
studies  revealed  that,  if  drug  dosage  were  ad- 
justed so  that  these  effects  were  not  excessive, 
nitroglycerin      actually      increased      coronary 

bloodflow,  reduced  ischemic  damage,  and  im- 
proved the  electrical  stability  of  the  heart. 

Moreover,  the  fall  in  blood  pressure  and  in- 
crease in  heart  rate  normally  elicited  by  nitro- 
glycerin could  be  abolished  by  giving  the  drug 
in  combination  with  phenylephrine,  a  vasocon- 
strictor that  enhanced  the  beneficial  effects  of 
nitroglycerin  on  heart  muscle. 

Clinical  studies  are  now  in  progress  to  evaluate 
the  effectiveness  of  nitroglycerin  alone  or 
nitroglycerin  plus  phenylephrine  in  reducing 
ischemic  heart-muscle  damage  and  other  po- 
tential complications  of  acute  heart  attacks. 
The  studies  were  done  by  Dr.  E.  M.  Smith  and 
associates  of  the  Cardiology  Branch. 

Several  research  teams  report  that  a  circula- 
tory-assist  technique  called  balloon  pumping 
reduces  infarct  size  after  an  acute  heart  attack. 
The  technique,  developed  by  Dr.  S.  D.  Moulo- 
poulos,  employs  a  balloon-tipped  catheter  that 
is  threaded  into  the  descending  portion  of  the 
aorta,  the  large  blood  vessel  carrying  blood 
directly  away  from   the  heart.  The  balloon  is 


then  rhythmically  inflated  and  deflated  in  syn- 
chronization with  heart  beat.  Inflated  as  the 
heart  refills  between  beats,  the  balloon  helps 
to  sustain  systemic  blood  pressure  and  to  im- 
prove bloodflow  to  the  coronary  arteries  serv- 
ing the  heart  muscle.  Deflated  as  the  heart 
contracts,  it  reduces  the  pressure  that  the  left 
ventricle  must  overcome  in  pumping  blood, 
thereby  reducing  its  workload.  The  combina- 
tion of  increased  coronary  perfusion  and  re- 
duced heart  work  appears  responsible  for  an 
observed  reduction  of  permanent  heart-muscle 
damage. 

Animal  studies  by  several  research  teams,  in- 
cluding those  headed  by  Dr.  Timothy  J.  Regan 
at  the  College  of  Medicine  and  Dentistry  of 
New  Jersey  and  Dr.  Robert  B.  Jennings  at 
Northwestern  University,  indicate  that  drugs 
called  beta  adrenergic  blocking  agents  reduce 
the  extent  of  ischemic  injury  after  induced 
heart  attacks.  Propranolol  and  certain  other 
drugs  in  this  family  reduce  the  workload  of  the 
heart  without  adversely  affecting  its  blood  sup- 
ply. The  doses  used  in  the  studies  exceeded 
allowable  human  dosages,  but  work  is  in  prog- 
ress to  determine  whether  these  drugs,  in 
smaller  doses,  might  not  still  produce  signifi- 
cant benefit  in  patients. 

In  animal  and  in  clinical  studies  done  at  Peter 
Bent  Brigham  Hospital,  Boston,  Dr.  Eugene 
Braunwald  and  co-workers  have  found  that  the 
enzyme  hyaluronidase  dramatically  decreases 
heart-muscle  damage  occurring  soon  after 
acute  heart  attacks.  The  exact  mechanism  of 
action  remains  to  be  defined,  but  since  the 
enzyme  increases  the  permeability  of  sus- 
ceptible tissues  it  is  thought  it  may  enable 
nutrient  fluids  to  reach  blood-deprived  but  still 
viable  areas  of  heart  muscle. 

Studies  by  Dr.  John  Powell  and  co-workers  at 
Massachusetts  General  Hospital  and  Dr.  James 
T.  Willerson  at  the  University  of  Texas  South- 
western Medical  School,  indicate  that  the  drug 
mannitol  also  decreases  infarct  size.  A  potent 
osmotic  diuretic,  mannitol  promotes  the  move- 
ment of  fluid  out  of  swollen  cells.  In  the  heart, 
it  thus  decreases  cell  swelling  and  may  facil- 
itate the  movement  of  nutrient  fluids  into 
blood-deprived  areas  of  muscle.  It  also  im- 
proves heart-muscle  contractility  by  increasing 
calcium  availability. 

Dr.  Peter  Libby  and  co-workers  at  Peter  Bent 
Brigham  Hospital,  Boston,  report  that  certain 
steroids  may  reduce  heart-muscle  damage  after 
heart  attacks,  apparently  by  reducing  inflam- 
mation and  slowing  the  breakdown  of  tissues 
in  ischemic  areas. 
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These  studies  indicate  that  the  usual  destruc- 
tive effects  of  acute  heart  attacks  on  the  heart 
muscle  can  be  minimized  by  timely  and  ap- 
propriate clinical  interventions.  They  also  sug- 
gest that,  a  more  aggressive  approach  based  on 
sound  physiological  and  clinical  principles 
might  save  many  lives  and  restore  many  per- 
sons who  would  otherwise  be  permanently 
disabled  to  a  normal  existence. 

Determination  of  Blood  Lipids 

Measurement  of  the  blood  level  of  two  fatty 
substances,  cholesterol  and  triglyceride,  is  ex- 
tremely useful  in  estimating  the  risk  of  a  pa- 
tient's subsequently  developing  coronary  heart 
disease.  Precise  measurements  of  these  have 
proven  difficult  for  many  laboratories  and  clin- 
ics, however.  It  is  insufficiently  recognized  that 
different  methods  employed  for  the  determina- 
tion of  plasma  cholesterol  show  wide  variation 
in  accuracy  and  considerable  imprecision. 

At  the  same  time,  large-scale  screening  of  di- 
verse populations  for  lipid  disorders  requires 
methods  capable  of  handling  a  great  number 
of  samples  in  a  reasonable  amount  of  time. 
Manual  testing  techniques  limit  the  number  of 
patient  samples  that  can  be  checked  by  one 
technician  to  approximately  50  per  day.  Auto- 
mated methods  now  permit  the  testing  of  up 
to  80  samples  in  an  hour. 

The  many  variables  in  highly  refined  auto- 
mated systems  have  previously  made  it  difficult 
to  standardize  the  machines  to  achieve  the 
necessary  degree  of  accuracy  and  precision. 

The  Laboratory  Methods  Committee  of  the 
NHLI  Lipid  Research  Clinics  Program,  in  co- 
operation with  the  Lipid  Standardization  Lab- 
oratory at  the  Center  for  Disease  Control, 
Atlanta,  have  modified  the  Technicon  Auto- 
Analyzer  System  and  developed  a  stringent 
standardization  procedure  for  these  analyzers, 
which  are  in  use  at  all  of  the  12  Lipid  Research 
Clinics.  This  national  standardization  means 
that  an  identical  plasma  sample  received  at 
each  of  the  12  clinics  will  result  in  readings  of 
cholesterol  and  triglyceride  levels  varying  by 
no  more  than  3  percent.  The  standardization  of 
the  12  instruments  is  maintained  on  a  continu- 
ing basis.  Two  Lipid  Research  Clinics  in  Mos- 
cow and  Leningrad  are  similarly  standardized 
as  part  of  a  US-USSR  collaborative  research 
program. 

This  standardization  has  also  been  extended  to 
other  NHLI-sponsored  collaborative  studies, 
and  Lipid  Research  Clinic  Core  Laboratories 
have  acted  as  a  focus  for  improving  the  per- 
formance of  lipids  determination  in  local  com- 


munity hospitals  and  commercial  laboratories. 

To  facilitate  the  wider  dissemination  of  stand- 
ardized methods  and  protocols,  the  Lipid  Re- 
search Clinic  Program  has  made  available  the 
Lipid  Research  Clinic  Laboratory  Method  Man- 
ual. The  manual  has  already  been  translated 
into  Russian  and  Japanese,  and  is  presently  in 
use  by  researcers  in  Israel,  Sweden,  Scotland, 
Germany,  )apan  and  Russia. 

Hopefully  these  combined  efforts  will  lead  to 
national  and  international  agreement  for  the 
highly  precise  determination  of  these  impor- 
tant blood  lipid  risk  factors. 

Molecular  Basis  for 
Familial  Hypercholesterolemia 

A  related  research  effort  concerning  elevated 
blood  lipids  has  further  extended  understand- 
ing of  one  of  the  five  forms  of  lipid-transport 
disorders  known  collectively  as  hyperlipopro- 
teinemia. 

Though  an  important  source  of  cholesterol  is 
in  dietary  intake,  the  principal  producer  of  the 
circulating  cholesterol  in  human  blood  plasma 
is  the  liver  The  synthesis  of  cholesterol  in- 
volves a  number  of  steps,  one  of  which  is  con- 
trolled by  the  enzyme,  HMG  CoA  reductase. 
The  liver  binds  cholesterol  and  other  fats  to  a 
protein,  forming  what  is  known  as  very  low 
density  lipoprotein  (VLDL). 

VLDL  is  composed  of  12  percent  cholesterol, 
10  percent  protein,  60  percent  triglyceride,  and 
18  percent  phospholipids.  By  metabolic  path- 
ways which  have  yet  to  be  fully  elucidated, 
VLDL  is  reduced  to  low  density  lipoprotein 
(LDL).  LDL  is  composed  of  50  percent  choles- 
terol, 25  percent  protein,  10  percent  triglycer- 
ides, and  15  percent  phospholipids. 

Increased  plasma  level  of  LDL  characterizes 
Type  II  hyperlipoproteinemia.  This  disorder 
may  occur  as  the  result  of  a  secondary  cause, 
such  as  hypothyroidism,  but  often  it  is  the  re- 
sult of  a  primary,  genetically  determined  ab- 
normality. Previous  studies  of  primary  familial 
Type  II  hyperlipoproteinemia,  or  as  it  is  also 
known,  familial  hypercholesterolemia,  strongly 
suggest  that  it  is  inherited  as  a  dominant 
genetic  trait,  much  as  brown  eyes  are  dominant 
over  blue  eyes. 

Familial  Type  II  hyperlipoproteinemia  may  in 
fact  be  one  of  the  commonest  genetically  de- 
termined abnormalities  and  is  an  important 
subject  of  study  because  of  its  involvement  in 
increased  risk  of  coronary  heart  disease  (CHD). 
For  example,  homozygotes  (persons  inheriting 
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two  defective  genes  tor  the  disorder)  may  die  as 
early  as  18  months,  and  rarely  live  past  20 
years,  due  to  the  effects  of  the  complications 
of  CHD.  Heterozygotes  (inheriting  one  defec- 
tive gene  and  one  normal  one)  also  have  a 
much  higher  risk  of  CHD,  usually  manifesting 
symptoms  before  50  years  of  age,  though 
sometimes  as  early  as  their  20's  or  30's.  Most 
heterozygotes  can  lower  their  LDL  levels  to 
near  normal  with  proper  low-cholesterol  diet 
and  drug  therapy,  but  little  is  known  about  the 
precise  biochemical  defects  underlying  the  dis- 
order. 

It  was  demonstrated  in  the  NHLI  laboratories 
in  Bethesda  a  few  years  ago  that  the  increased 
levels  of  LDL  in  the  blood  of  Type  II  patients 
resulted  from  a  decrease  in  LDL  clearance  or 
removal  from  the  bloodstream. 

Dr.  Joseph  Goldstein  and  his  associates  at  the 
University  of  Texas  Southwestern  Medical 
School  in  Dallas  have  now  further  clarified  this 
clearance  defect.  In  research  funded  by  the 
NHLI,  Dr.  Goldstein  grew  tissue  cultures  de- 
rived from  the  skin  cells,  or  fibroblasts,  of 
normal,  heterozygote,  and  homozygote  pa- 
tients. The  use  of  skin  fibroblasts  to  study  bio- 
chemical processes  is  based  upon  the  observa- 
tion that  many  body  cells,  including  those  of 
the  skin,  possess  the  ability  to  act  as  "miniature 
livers"  in  metabolizing  fat. 

The  Dallas  researchers  observed  that  in  normal 
human  fibroblasts  the  rate  of  cholesterol  syn- 
thesis is  regulated  by  the  presence  of  LDL  in 
the  culture  medium.  In  order  to  suppress 
cholesterol  synthesis,  LDL  is  first  bound  to 
specific  receptors  on  the  cell  surface,  thus 
leading  to  the  inhibition  of  HMG  CoA  re- 
ductase activity;  HMG  CoA  is  the  important 
enzyme  involved  in  cholesterol  synthesis. 

Dr.  Goldstein's  group  observed  that  presumed 
homozygotes  for  familial  hypercholesterolemia 
were  almost  completely  deficient  in  the  cell 
surface  receptors  for  LDL  and  thus  were  unable 
to  bind  the  lipoprotein.  Consequently  HMG 
CoA  reductase  activity  was  not  suppressed  and 
cholesterol  was  overproduced.  In  addition,  the 
inability  to  bind  LDL  seemed  to  reduce  LDL 
breakdown,  another  factor  increasing  its  con- 
centration in  the  blood  plasma. 

Heterozygotes  showed  a  60  percent  reduction 
in  LDL  cell  surface  receptors  and  showed  cor- 
responding, but  less  severe,  overproduction  of 
cholesterol  and  diminished  LDL  breakdown. 
This  approximates  one  half  of  normal  LDL 
binding  capability  and  lends  further  support  to 
the  concept  of  a  dominant  genetic  mode  of 
transmission  for  this  disorder. 


These  findings  should  prove  of  worth,  both  by 
contributing  to  the  understanding  of  a  com- 
mon and  important  human  disorder,  and  by 
providing  a  new  laboratory  system  for  studying 
genetic  phenomena. 

Continuous  Positive  Airway  Pressure 
in  "Hyaline  Membrane  Disease" 

Continuous  positive  airway  pressure  (CPAP) 
as  a  treatment  for  respiratory  distress  in  new- 
born children  now  yields  survival  rates  in  the 
range  of  90  percent.  This  amounts  to  a  clear 
therapeutic  breakthrough  against  this  leading 
cause  of  neonatal  death. 

In  about  one  percent  of  all  newborn  babies, 
life  is  immediately  threatened  because  their 
lungs  are  immature  and  unable  to  retain  the 
first  breath  of  air.  The  first  breath  taken  by  all 
babies  requires  a  great  struggle,  calling  for  10 
or  15  times  the  pressure  needed  to  continue 
breathing  once  the  lungs  have  been  normally 
inflated.  But  immature  lungs  cannot  retain  the 
air;  their  air  spaces  collapse  when  the  first 
breath  is  exhaled,  and  each  succeeding  inhala- 
tion is  a  struggle  like  the  first.  As  areas  of 
persistent  lung  collapse,  or  atelectasis,  begin  to 
spread  and  the  infant's  exhaustion  and  asphyx- 
iation increase,  plasma  may  ooze  out  into  the 
repeatedly  collapsing  airways  and  form  the 
glistening  lining  which  formerly  prompted 
physicians  to  name  the  syndrome  "hyaline 
membrane  disease."  Now  regarded  as  a  condi- 
tion of  lung  immaturity  and  largely  an  affliction 
of  the  prematurely  born,  the  respiratory  dis- 
tress syndrome  affects  about  40,000  newborns 
in  the  U.S.  each  year  and,  until  recently,  killed 
more  than  half  of  these. 

The  idea  of  keeping  the  airways  of  these  in- 
fants under  continuous  positive  pressure  orig- 
inated with  Dr.  George  A.  Gregory  and  his 
associates  at  the  University  of  California  School 
of  Medicine  in  San  Francisco.  CPAP  therapy 
was  conceived  as  a  way  of  overcoming  an  ab- 
normally high  surface  tension  in  the  lungs.  Evi- 
dence had  long  been  accumulating  that  the 
lungs  of  infants  with  hyaline  membrane  dis- 
ease are  deficient  in  a  complex  surface-active 
substance  that  normally  lines  the  air  spaces  at 
birth  and  regulates  their  surface  tension  during 
the  breathing  cycle.  As  inhalation  enlarges  the 
area  of  lung  surface  in  contact  with  the  air, 
elastic  properties  in  this  "surfactant"  coating 
the  airways  come  progressively  into  play,  in- 
creasing airway  surface  tension  and  enhancing 
the  lung's  elastic  recoil  for  the  next,  expiratory 
phase  of  the  cycle.  Then,  as  expiration  rapidly 
shrinks   the    lung   surface   area,   the   surfactant 
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sharply  reduces  the  amount  of  surface  tension 
that  must  be  overcome  to  start  the  next  in- 
halation. Without  the  surfactant  to  stabilize 
them,  the  immature  lungs  are  forced  to  col- 
lapse on  each  expiration  by  the  high  surface 
tension. 

"We  thought  that  the  application  of  a  continu- 
ous airway  pressure  sufficient  to  balance  the 
high  surface  tension  might  overcome  the 
atelectasis  and  improve  the  arterial  oxygena- 
tion," Dr.  Gregory  explained  in  the  New  Eng- 
land Journal  of  Medicine  in  which  he  and  his 
collegaues  described  their  therapeutic  suc- 
cesses. 

At  first,  the  team  applied  the  airway  pressure 
through  a  tube  in  the  infant's  trachea,  but  they 
came  to  prefer  a  small  pressure  chamber  over 
the  head  only,  like  a  tiny  diving  helmet,  which 
has  since  become  widely  known  as  the 
"Gregory  box."  With  either  approach,  humid- 
ified oxygen  or  high-oxygen  air  is  forced  in 
continuously  at  slighlty  elevated  pressures  (up 
to  14  millimeters  of  mercury).  The  Gregory  box 
is  also  equipped  with  an  anesthesia  bag  to 
permit  artifically  assisted  breathing  if  necessary. 
With  CPAP  alone,  the  infant  breathes  spon- 
taneously. 

The  effect  on  most  of  the  struggling  infants  is 
dramatic  and  immediate,  with  relief  obvious. 
Holding  the  collapsed  lungs  steadily  open, 
CPAP  extends  the  lung  surface  area  so  desper- 
ately needed  to  oxygenate  the  blood,  and  the 
measure  of  oxygen  tension  in  the  blood  (P02) 
soars  toward  normal,  often  doubling  in  min- 
utes. CPAP  therapy  is  technically  complicated, 
professionally  challenging,  and  costly — a  nurse 
for  each  baby  is  needed,  according  to  some 
authorities.  However,  if  CPAP  and  associated 
artificial  ventilation  can  be  sustained  long 
enough  (a  week  or  so  is  about  average,  al- 
though a  month  or  more  is  possible)  most 
newborns  with  the  syndrome  gradually  acquire 
the  ability  to  breathe  normally.  For  Dr.  Greg- 
ory and  his  co-authors  in  San  Francisco,  the 
success  rate  now  exceeds  90  percent — a  figure 
unimaginable  ten  years  ago. 

Dr.  Gregory's  research  was  supported  by  grants 
from  the  NHLI,  NIGMS  and  NICHD. 

Surfactant-Producing  Cells 
Available  for  Study 

The  problem  of  respiratory  distress  in  the 
newborn  is  rooted  in  their  lack  of  a  pulmonary 
surfactant  necessary  for  normal  lung  expansion. 
To  fully  understand  the  role  of  this  surfactant, 
more  fundamental  knowledge  of  the  cell 
biology   of   the   lung   is   needed.    Drs.   Yutaka 


Kikkawa  and  Kokichi  Yoneda  of  Albert  Einstein 
College  of  Medicine  in  New  York  City  have 
developed  a  method  of  lung  cell  isolation  that 
makes  homogenous  populations  of  granular 
pneumocytes  available  for  the  first  time.  This 
advance  is  important  because  the  granular 
pneumocyte — one  of  more  than  forty  different 
types  of  lung  cells — is  the  source  of  the  sur- 
factant missing  in  these  babies. 

By  1973  good  methods  were  available  for  dis- 
persing lung  tissue  into  heterogeneous  popula- 
tions of  individually  viable  cells,  but  in  such 
mixed  populations  the  value  of  biochemical 
studies  is  limited  because  of  the  effects  which 
the  secretions  of  different  cell  types  exert  upon 
one  another  in  the  same  medium.  Isolation  of 
a  homogenous  cell  population  is  a  first  step 
toward  understanding  the  complex  events  in 
pulmonary  biology.  Drs.  Kikkawa  and  Yoneda 
reported  their  new  method  in  Laboratory  In- 
vestigation; their  research  was  financially  aided 
by  the  NHLI. 

The  respiratory  distress  syndrome  still  accounts 
for  the  largest  portion  of  infants  who  die  in  our 
nurseries.  It  is  already  clear  that  the  study  and 
biochemical  manipulation  of  granular  pneumo- 
cyte metabolism  can  help  explain  why  these 
babies  lack  surfactant,  and  can  also  provide 
clinically  useful  ways  of  stimulating  its  devel- 
opment in  infants  with  the  syndrome. 

Biocompatible  Materials  Development 

Advances  in  the  development  of  biocom- 
patible materials  for  use  in  blood  oxygenators, 
heart-assist  devices,  artificial  heart  valves,  and 
other  cardiovascular  prostheses  have  resulted 
from  recent  research. 

Blood  Oxygenator  Membranes 

Blood  oxygenators,  the  "lungs"  of  heart-lung 
machines  used  in  open  heart  surgery,  also  hold 
considerable  promise  in  the  treatment  of  acute 
respiratory  failure.  Respiratory  failure  may  re- 
sult from  severe  lung  infections,  or  may  de- 
velop as  a  complication  of  emphysema  and 
other  chronic  lung  diseases.  It  is  a  common 
cause  of  death  after  surgery  or  severe  trauma. 

The  most  promising  type  of  oxygenator  for 
this  purpose  is  the  membrane  oxygenator,  in 
which  blood  flowing  through  the  device  is 
shielded  from  direct  contact  with  the  oxygen 
stream  by  a  thin  membrane.  The  membrane  is 
permeable  to  both  oxygen  and  carbon  dioxide, 
and  gas  exchange  occurs  across  it  in  much  the 
same  manner  as  in  the  normal  lung.  The  gentle 
blood-handling  properties  of  membrane  oxy- 
genators of  recent  design  enable  them  to  pro- 
vide    respiratory     assistance     for     prolonged 
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periods — up  to  a  week  or  more  in  several  in- 
stances— until  the  patient's  lungs  have  recov- 
ered sufficiently  to  resume  normal  function. 

NHLI  scientists  have  developed  casting  tech- 
niques that  eliminate  the  chief  cause  of  mem- 
brane failure  in  such  oxygenators,  pinhole 
defects  in  membranes  prepared  by  conven- 
tional techniques.  The  scientists  report  casting 
silicone  rubber  membranes  less  than  1/1000  of 
an  inch  thick  that  are  free  of  defects.  The 
defect-free  silicone  membranes  have  been  in- 
corporated into  a  spiral-coil  membrane  oxy- 
genator developed  at  NHLI.  In  animal  experi- 
ments the  membranes  exhibited  excellent  gas 
permeability  and  blood  compatibility  charac- 
teristics. 

The  aim  of  this  research  by  Dr.  Theodor 
Kolobow  and  associates  is  to  develop  an  oxy- 
genator that  can  safely  provide  respiratory 
assistance  for  as  long  as  a  month — long 
enough  for  almost  any  acute  respiratory 
emergency  to  have  run  its  course. 

Two  other  promising  blood-compatible  mem- 
brane materials  have  been  developed  by  Drs. 
J.  R.  Petersen  and  L.  T.  Rozelle  of  the  North 
Star  Research  and  Development  Institute,  Min- 
neapolis, and  by  Dr.  J.  M.  Ketteringham  of 
A.  D.  Little,  Inc.,  Cambridge,  Mass.,  under  re- 
search contract  support  of  NHLI'-s  Biomaterials 
Program.  Membranes  fashioned  from  the  new 
materials  possess  superior  gas-exchange  prop- 
erties and  enhanced  biocom'patibility  com- 
pared to  other  known  compounds. 

Biocompatible  Materials 
for  Cardiovascular  Prostheses 
Blood  compatibility  is  a  prime  consideration 
in  selecting  a  material  for  any  cardiovascular 
prosthesis  that  is  in  prolonged  contact  with 
blood.  It  sometimes  happens  that  a  material 
otherwise  suitable  for  a  prosthesis  is  incom- 
patible with  blood,  or  that  a  material  with  ex- 
cellent blood  compatibility  may  not  have  the 
prerequisites  of  durability,  ease  of  fabrication, 
or  mechanical  characteristics  desirable  for 
some  particular  device. 

This  is  the  case  with  hydrogels,  a  class  of  gela- 
tinous compounds  with  excellent  blood  com- 
patibility, but  lacking  mechanical  strength  and 
toughness.  NHLI  contract-supported  investiga- 
tors have  developed  techniques  for  bonding 
thin  coatings  of  hydrogels  to  the  surfaces  of  a 
number  of  polymers,  excellent  in  other  re- 
spects for  prostheses  whose  only  drawback  is 
that  they  play  havoc  with  blood  after  pro- 
longed contact.  The  result  has  been  a  group 
of  the  most  promising  materials  yet  developed 


for  the  fabrication  of  certain  prostheses.  These 
techniques  were  the  work  of  Drs.  Paul  L. 
Kronick  of  the  Franklin  Institute  Research 
Laboratories,  Philadelphia,  D.  David  Halpern  of 
Polysciences,  Inc.,  Warrington,  Pa.,  and  G.  T. 
Kwiatkowski  of  Union  Carbide  Corporation, 
Bound  Brook,  N.J.,  following  an  initial  sugges- 
tion of  NHLI's  Dr.  Stephen  D.  Bruck. 

In  a  related  development  from  NHLI's  Bioma- 
terials Program,  artificial  blood  vessles  with 
mechanical  properties  similar  to  living  tissue 
have  been  fabricated  by  Dr.  ).  L.  Kardos  of 
Washington  University,  St.  Louis.  Among  their 
advantages  are  resistance  to  buckling  or  kink- 
ing when  flexed  (such  as  would  occur  in  a 
prosthetic  vessel  traversing  the  region  of  the 
knee,  for  example),  and  normal  response  to 
blood  pressure  changes  in  propagating  pres- 
sure pulse  waves  generated  by  the  heart.  Sim- 
ilar materials  may  find  application  in  artificial 
heart  valves  and  other  prostheses. 

Laboratory  Replication 
of  Inherited  Molecular  Diseases 

National  Heart  and  Lung  Institute  scientists 
have  developed  a  cell-free  system  for  protein 
synthesis,  and  with  it  have  studied  human 
genetic  defects  in  the  test  tube. 

In  experiments  by  Drs.  W.  French  Anderson 
and  Arthur  W.  Nienhuis  and  colleagues,  por- 
tions of  the  genetic  code  operant  in  thalas- 
semia (Cooley's  anemia)  and  sickle  cell  anemia 
were  "read"  by  the  subcellular  genetic  trans- 
lation machinery  of  rabbit  red  blood  cells  to 
produce  the  abnormal  hemoglobin  patterns 
characteristic  of  the  human  diseases. 

The  reproduction  of  the  molecular  defects  at 
the  subcellular  level  has  improved  understand- 
ing of  these  diseases,  and  further  manipulation 
may  lead  to  effective  means  of  therapy  and 
control.  The  work,  in  addition,  eventually  may 
allow  scientists  to  make  a  biochemical  inspec- 
tion of  the  protein-synthesizing  machinery  in 
other  kinds  of  human  disease. 

The  subcellular  components  used  in  the  studies 
were  isolated  from  immature  red  blood  cells 
called  reticulocytes.  This  kind  of  cell  proved 
ideal,  first  because  it  is  essentially  a  sac  con- 
taining only  the  cell's  genetic  translation  ma- 
chinery, and  second  because  it  manufactures 
primarily  one  end  product — the  protein  hemo- 
globin. 

Reticulocytes  from  human  thalassemia  and 
sickle  cell  anemia  patients  yielded  messenger 
RNA  (mRNA),  nucleic  acid  molecules  that  carry 
coded  "blueprints"  for  hemoglobin  synthesis. 
Other  components  of  the  genetic  translation 
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machinery  were  extracted  from  rabbit  reticulo- 
cytes: 1)  ribosomes,  cellular  structures  that 
serve  as  a  workbench  on  which  the  hemo- 
globin is  put  together  according  to  the  mRNA 
blueprints;  2)  elongation  factors,  responsible 
for  "decoding"  the  mRNA  blueprint;  3)  amino 
acids,  the  raw  materials  of  protein  which,  when 
linked  end  to  end  in  a  precise  sequence,  form 
hemoglobin;  4)  transfer  RNA  (tRNA),  another 
type  of  nucleic  acid  molecule  that  carries  (or 
"transfers")  the  amino  acids  from  the  cell 
"sap"  to  the  ribosomes,  and  5)  at  least  three 
initiation  factors  essential  for  triggering  the 
manufacture  of  new  hemoglobin. 

Incubation  of  all  these  components  resulted  in 
the  production  of  hemoglobin  chains  identical 
to  those  in  the  corresponding  disease  state; 
that  is,  the  coded  instructions  in  mRNA  iso- 
lated from  thalassemic  reticulocytes  were  faith- 
fully translated  into  hemoglobin  chains  of  pre- 
dominantly the  alpha  type  characteristic  of 
thalassemic  hemoglobin.  Similarly,  reticulocyte 
mRNA  from  sickle  cell  anemia  patients  en- 
gendered in  the  rabbit  cell-free  system  the 
human  alpha  and  beta  S  chains  of  sickle  cell 
hemoglobin. 

Separate  but  simultaneous  runs,  one  involving 
the  incubation  of  isolated  mRNA  as  just  out- 
lined, the  other  using  intact  human  reticulo- 
cytes, confirmed  that  thalassemic  and  sickle 
cell  mRNA  are  able  to  duplicate  exactly  the 
hemoglobin-synthesizing  abnormality  present 
in  intact  bone  marrow  cells  and  reticulocytes. 
This  result  is  consistent  with  the  view  that  the 
molecular  defect  in  hemoglobin  in  each  of 
these  inherited  blood  diseases  is  due  to  a 
quantitative  or  qualitative  defect  in  the  mes- 
senger RNA  that  directs  hemoglobin  synthesis. 

Human  Parathyroid  Hormone 
Characterized,  Synthesized 

Scientists  at  the  National  Heart  and  Lung 
Institute,  the  Mayo  Clinic,  and  the  Ciba-Geigy 
Pharmaceutical  Company  have  succeeded  in 
determining  the  chemical  structure  and  syn- 
thesizing the  biologically  active  portion  of 
human  parathyroid  hormone. 

These  collaborative  efforts  revealed  significant 
differences  between  the  chemical  structure  of 
human  parathyroid  hormone  and  that  derived 
from  animal  sources.  They  also  make  possible, 
for  the  first  time,  synthesis  of  sufficient  quanti- 
ties of  the  hormone's  active  component  for 
experimental  studies  of  its  role  in  calcium 
metabolism  and  metabolic  bone  disease,  for 
the  development  of  diagnostic  assay  proce- 
dures  for   its   measurement   in   human    blood, 


and  for  clinical  investigation  of  its  potential 
use  as  a  therapeutic  agent  in  human  disease. 

Details  of  the  chemical  structure,  including  the 
precise  sequence  of  the  amino  acids  in  the 
active  portion  of  the  human  parathyroid  hor- 
mone, were  reported  by  Dr.  H.  Bryan  Brewer, 
Jr.,  and  colleagues  of  the  National  Heart  and 
Lung  Institute;  and  by  Dr.  Claude  D.  Arnaud 
and  associates  of  the  Mayo  Medical  School  and 
Clinic,  Rochester,  Minn.  This  structural  infor- 
mation was  provided  to  a  research  team  at 
Ciba-Geigy,  Ltd.,  in  Basel,  Switzerland,  which 
synthesized  the  single-chain  molecular  frag- 
ment by  stringing  together  the  constituent 
amino  acids  in  the  proper  sequence  and  con- 
ducted animal  tests  to  confirm  the  biological 
activity  of  this  man-made  peptide.  The  Ciba- 
Geigy  team  was  headed  by  Dr.  Werner  Rittel. 

Parathyroid  hormone  is  normally  present  in 
such  small  amounts  (fresh  parathyroid  gland 
tissue  contains  only  50  parts  per  million  of  the 
hormone),  that  hormone-secreting  tumors  ob- 
tained at  surgery  were  used  as  the  source  of 
hormone  for  these  studies.  Yet,  so  uncommon 
are  these  tumors,  that  two  years  time  and  the 
cooperation  of  more  than  150  institutions  and 
individual  physicians  and  surgeons  in  12  coun- 
tries were  required  to  obtain  the  hundreds  of 
frozen  tumors  needed  for  an  adequate  yield 
of  hormone.  These  glands  were  collected 
world-wide  by  Dr.  Arnaud  and  colleagues. 

Active  purified  fractions  from  extracts  of  these 
glands  were  prepared  by  the  Mayo  Clinic  team, 
from  which  Dr.  Brewer  and  colleagues  at  the 
NHLI  were  able  to  isolate  3.8  milligrams  of  the 
pure  human  hormone — enough  to  determine 
the  amino  acid  sequence  of  the  biologically 
active  region  of  the  hormone  (the  first  34  of 
the  84  amino  acids  comprising  the  molecule). 

Sequence  determination  was  accomplished  by 
subjecting  the  isolated  hormone  to  sequential 
degradations  by  the  Edman  technique, 
whereby  one  amino  acid  at  a  time  is  "cleaved" 
off  the  chain,  and  identified  by  either  gas 
chromatography  or  .mass  spectrometry.  The 
sequential  degradations  were  performed  auto- 
matically in  the  Beckman  Sequencer,  a  ma- 
chine that  carves  amino  acids  off  the  parent 
molecule  at  a  rate  of  one  amino  acid  every 
two  hours.  The  amino  acid  sequence  of  the 
biologically  active  portion  of  the  human  para- 
thyroid hormone  differed  from  the  corre- 
sponding sequence  of  the  bovine  molecule  by 
5  and  from  the  porcine  hormone  by  4  amino 
acid  residues. 
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The  National  Institute  of 
Allergy  and  Infectious  Diseases 

Virus  Causing  Hepatitis  Identified 

Infectious  diseases  are  as  old  as  man  and  the 
microorganisms  causing  them  even  older. 
Some  scientists  believe  that  when  life  first 
sprang  from  the  non-living  chemicals  which 
enriched  primeval  pools,  it  took  the  form  of 
primitive  bacteria. 

Man's  long  association  with  microorganisms 
has  not  yet  resulted  in  complete  knowledge  of 
these  sometimes  troublesome  bits  of  living 
matter  nor  in  complete  control  of  the  infec- 
tions they  produce. 

The  pursuit  of  such  agents  is  an  important  goal 
of  the  National  Institute  of  Allergy  and  Infec- 
tious Diseases  (NIAID).  Scientists  engaged  in 
this  pursuit  are  equipped  with  tools  and 
knowledge  growing  out  of  many  scientific  dis- 
ciplines, such  as  virology,  bacteriology,  chem- 
istry, and  immunology.  And,  though  the  focus 
of  NIAID's  efforts  is  on  conquest  of  disease, 
the  Institute  assumes  responsibility  for  con- 
tinued support  of  research  in  the  basic  sci- 
ences, knowing  that  progress  in  these  fields 
leads  to  advances  against  a  variety  of  human 
afflictions. 

For  example,  last  year,  NIH-supported  sci- 
entists, using  sophisticated  scientific  tools 
forged  in  basic  research  laboratories,  closed  in 
on  the  agents  believed  to  cause  viral  hepatitis. 

In  the  United  States  alone,  more  than  60,000 
cases  of  this  debilitating  and  sometimes  fatal 
disease  are  reported  annually,  and  the  true  in- 
cidence is  believed  to  be  10  times  this  figure. 

Two  forms  of  viral  hepatitis — each  caused  by 
a  different  agent  or  agents — are  recognized: 
hepatitis  A  (infectious  hepatitis),  and  hepatitis 
B  (serum  hepatitis).  The  two  forms  produce 
almost  identical  symtoms — fever,  malaise, 
nausea,  and  jaundice — but  differ  in  incubation 
period  and  usual  mode  of  transmission.  Hep- 
atitis A  develops  within  2  to  6  weeks  of  ex- 
posure and  hepatitis  B  has  a  longer  incubation 
period  (6  weeks  to  6  months). 

Hepatitis  A  is  believed  to  be  the  culprit  in  most 
large  community-wide  outbreaks.  The  agent 
appears  to  be  carried  most  often  in  the  stools 
of  infected  individuals  and  to  be  spread  by 
contaminated  food  or  water. 

It  is  this  agent  which  NIAID  scientists  now  be- 
lieve they  have  visualized  through  use  of  the 
technique  of  immune  electronmiscroscopy 
(IEM).  The  organism,  which  Drs.  Stephen  M. 
Feinstone  and  colleagues  captured  on  film  dur- 


ing the  past  year  was  found  in  the  stools  of 
persons  experimentally  infected  with  infectious 
hepatitis.  The  stool  specimens  and  sera  were 
collected  several  years  ago  by  other  investiga- 
tors conducting  studies  of  hepatitis  in  human 
volunteers. 

IEM  involves  the  use  of  blood  sera  from  con- 
valescent patients.  These  sera  usually  contain 
antibodies  (protective  substances)  specific  for 
a  causative  organism.  When  mixed  with  ma- 
terial carrying  the  organism,  antibodies  in  the 
sera  coat  the  infective  particles  and  make  them 
easier  for  the  electron  microscopist  to  see.  IEM 
is  particularly  useful  in  specific  identification  of 
a  very  small  virus  which  may  be  present  in  a 
specimen  in  small  numbers. 

Such  was  the  case  with  the  particle  found  in 
hepatitis  A  stool  specimens.  It  resembled  mem- 
bers of  the  picorna  and  parvovirus  families, 
and  was  found  only  in  acute  illness  specimens 
and  not  in  those  obtained  before  infection.  As 
further  proof  of  the  particle's  causative  role, 
antibodies  to  the  suspect  agent  were  detected 
in  sera  obtained  from  persons  who  had  recov- 
ered from  hepatitis  acquired  naturally  or  ex- 
perimentally. 

The  investigators  believe  their  data  strongly 
suggest  that  the  particle  they  observed  is  the 
causative  agent  of  hepatitis  A.  Electron  micro- 
scopic identification  of  the  virus  should  help 
scientists  isolate  it  in  cell  culture  and  grow  it 
in  quantities  necessary  for  vaccine  develop- 
ment. 

Just  as  exciting  as  the  hepatitis  A  discoveries 
were  last  year's  findings  on  hepatitis  B.  Re- 
search on  serum  hepatitis  has  been  brisk  for 
more  than  10  years  but  definitive  identification 
of  the  causative  virus  has  been  elusive.  In 
November  1973,  however,  a  team  of  NIH-sup- 
ported scientists  reported  that  they  had  found 
evidence  that  the  agent  causing  serum  hepatitis 
is  a  virus  and  is  probably  the  so-called  Dane 
particle,  one  form  of  the  hepatitis  B  antigen 
(Australia  antigen)  long  associated  with  hepa- 
titis B  disease. 

The  evidence  obtained  was  indirect,  in  that 
what  the  scientists  actually  found  was  a  marker 
of  viral  activity — an  enzyme — associated  with 
the  Dane  particle.  The  scientists  at  Stanford 
University  School  of  Medicine,  Palo  Alto, 
Calif.,  and  at  NIH  who  made  this  discovery 
worked  with  blood  serum  samples  obtained 
from  chronic  carriers  of  the  hepatitis  B  antigen. 
These  sera  had  been  concentrated  and  purified 

by  Dr.  John  L.  Gerin  of  the  Molecular  Anatomy 
Program  (MAN)  Laboratory,  sponsored  jointly 
by  NIAID  and  the  Atomic  Energy  Commission 

(AEC). 
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In  each  of  8  hepatitis  B  antigen-rich  sera,  the 
enzyme  (called  DNA  polymerase)  was  de- 
tected. This  enzyme,  which  directs  the  syn- 
thesis of  deoxyribonucleic  acid  (DNA),  one 
type  of  viral  genetic  material,  could  not  be 
found  in  any  of  7  sera  samples  from  people 
who  did  not  have  hepatitis  B  antigen. 

From  other  experiments,  the  investigators  de- 
termined that  the  core  of  the  Dane  particle 
most  likely  contains  a  DNA  "template"  that 
directs  the  synthesis  of  viral  DNA.  They  be- 
lieve that  their  data  indicate  that  the  Dane 
particle  is  the  long-sought  human  hepatitis  B 
agent  and  that  it  is  a  DNA  virus.  Again,  as  in 
hepatitis  A,  identification  of  the  causative 
agent  should  spur  the  development  of  pre- 
ventive measures. 

In  addition  to  NIAID  and  AEC  support,  these 
scientists  received  funds  from  the  National 
Cancer  Institute,  the  National  Institute  of 
Arthritis,  Metabolism,  and  Digestive  Diseases, 
and  the  Damon  Runyon  Fund. 

Mouse  Leukemia  Viruses  Found  Inherited 

Other  viral  research  within  NIAID  (partly 
supported  by  the  National  Cancer  Institute)  is 
focused  on  the  problem  of  viruses  causing 
cancer.  Here  again,  very  sophisticated  research 
procedures,  developed  in  the  process  of  carry- 
ing out  fundamental  studies  of  viral  genetics, 
are  enabling  scientists  to  come  closer  to  full 
understanding  of  how  and  why  some  cancer 
develops  in  laboratory  animals.  It  is  hoped,  of 
course,  that  this  knowledge  can  eventually  be 
applied  to  the  problem  of  cancer  in  man. 

About  3  years  ago,  Dr.  Wallace  Rowe  and  his 
co-workers  found  that  treatment  of  mouse 
embryo  cell  cultures  with  either  of  two  specific 
chemicals  consistently  and  rapidly  caused  the 
appearance  of  a  mouse  leukemia  virus  where 
none  was  formerly  evident.  The  cells  used  in 
the  cultures  came  from  a  strain  of  laboratory 
mice  (AKR)  known  to  have  a  high  incidence  of 
viral  leukemia.  These  studies  indicated  that, 
even  in  seemingly  normal  cells  of  certain 
strains  of  mice,  instructions  for  a  leukemia 
virus  may  be  present  in  unexpressed  form  as 
part  of  the  cell's  DNA,  or  blueprint,  and  may 
be  inherited  in  the  genetic  process. 

Work  on  the  presence  or  lack  of  these  instruc- 
tions in  cells  was  accelerated  during  the  past 
year  through  development  of  a  method  for 
measuring  the  amount  of  viral  genetic  informa- 
tion found  in  the  DNA  of  mouse  cells.  The 
procedure  involves  use  of  a  chemical  probe— 
a  single-stranded  DNA  complementary  to  the 


RNA,  or  genetic  material,  of  the  mouse 
leukemia  virus. 

Using  this  probe,  Dr.  Rowe  and  his  associates 
have  found  that  the  complete  leukemia  virus 
genome  is  present  in  the  DNA  of  cells  from 
the  high-leukemia  AKR  mice.  In  contrast,  only 
two-thirds  of  the  virus  genetic  information  was 
found  in  cells  from  another  strain  (NIH)  of 
mice  in  which  leukemia  rarely  occurs.  The  in- 
vestigators believe  that  the  fact  that  the  DNA 
of  NIH  mouse  cells  lacks  a  significant  portion 
of  the  mouse  leukemia  virus  genome  may  ex- 
plain why  scientists  have  been  unable  to  detect 
or  to  activate  an  endogenous  leukemia  virus 
(one  originating  within  the  organism)  from  this 
strain  of  mice. 

Since  the  techniques  employed  in  these  studies 
make  it  possible  to  differentiate  between  DNAs 
of  high-virus  and  truly  virus-negative  strains  of 
mice,  it  is  now  possible  for  scientists  to  explore 
the  basis  of  endogenous  virus  expression  in 
other  mouse  strains  and  perhap  in   man. 

Flu  Viruses  May  Be  Barnyard-Bred 

The  ability  to  study  various  aspects  of  viral 
activity  is  also  beginning  to  unravel  some  of 
the  mystery  that  has  long  surrounded  the  virus 
causing  influenza.  This  disease  continues  to  be 
one  of  man's  most  baffling  health  problems, 
largely  because  the  influenza  virus  undergoes 
extreme  variation  as  it  multiplies,  and  this 
necessitates  constant  up-dating  of  an  effective 
vaccine. 

Each  year  the  influenza  A  virus — the  type  most 
frequently  causing  human  disease — shifts 
slightly.  This  is  thought  to  be  due  to  minor 
selective  mutations  occurring  as  the  virus 
meets  a  more  and  more  immune  population 
and  adapts  by  changing  its  antigen  pattern  in 
order  to  survive. 

Of  more  concern  is  a  major  change  in  the 
virus  which  seems  to  take  place  about  every 
10  years.  At  these  times  an  essentially  new 
virus  appears,  to  which  the  population  has  lit- 
tle or  no  immunity.  These  "new"  viruses  cause 
the  great  pandemics  (world-wide  epidemics)  of 
influenza  such  as  the  one  occurring  in  1968-69 
with  the  Hong  Kong  flu. 

Research  by  an  NIAID  grantee,  Dr.  R.  G.  Web- 
ster, and  his  associates  at  St.  Jude  Children's 
Research  Hospital,  Memphis,  has  recently 
thrown  light  on  the  origin  of  these  pandemic 
viruses,  and  provided  evidence  that  they  are 
recombinant  viruses  formed  as  the  result  of 
mixed  infection  of  a  barnyard  creature  (such 
as  a  horse,  a  duck,  or  a  pig)  with  human  and 
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non-human  virus  strains. 

This  evidence  is  based  on  development  of  sera 
specific  for  each  of  two  chemical  substances 
found  on  the  surface  of  the  influenza  virus. 
These  virus  subunits  are  called  hemagglutinin 
and  neuraminidase.  Antibodies  against  these 
subunits  are  formed  in  the  blood  following 
natural  infection  or  immunization. 

When  the  "new"  Hong  Kong  virus  appeared, 
scientists,  using  sera  containing  antibodies  spe- 
cific  for  those  antigenic  subunits,  found  that, 
though  the  neuraminidase  of  the  Hong  Kong 
strain  was  immunologically  related  to  previous 
strains,  the  hemagglutinin  was  entirely  differ- 
ent. In  fact,  further  work  by  Dr.  Webster  and 
his  associates  showed  that  this  "new"  hemag- 
glutinin was  closely  related  to  hemagglutinin 
subunits  of  two  strains  of  influenza  virus  iso- 
lated from  horses  and  ducks  in  1963 — 5  years 
before  the  Hong  Kong  strain  appeared.  Anal- 
ysis of  the  chemical  structure  of  the  hemag- 
glutinins of  the  three  strains  (Hong  Kong,  duck, 
and  horse)  revealed  even  more  similarities,  and 
the  Memphis  investigators  now  speculate  that 
the  three  viruses  arose,  by  genetic  recombina- 
tion, from  a  common  ancestor. 

Such  recombination,  resulting  in  antigenic  hy- 
brids, has  been  possible  in  the  laboratory  for 
some  time.  Scientists  need  only  infect  a  cell 
culture  with  two  strains  of  virus  to  produce  a 
number  of  different  combinations.  Recent  ex- 
periments have  also  shown  that  antigenic  hy- 
brids can  be  isolated  from  animals  and  birds 
after  the  mixed  infection  of  pigs,  turkeys,  and 
chickens  with  type  A  influenza  viruses  of  por- 
cine and  avian  origin. 

The  high  yield  of  recombinant  influenza 
viruses  from  mixed  infections  is  probably  due 
to  the  structure  of  the  virus  genome,  or  blue- 
print, which — unlike  most  viruses — is  known 
to  consist  of  at  least  six  discrete  segments. 

Dr.  Webster  believes  that  all  these  pieces  of 
evidence,  taken  together,  lend  weight  to  the 
hypothesis  that  "new"  strains  of  human  in- 
fluenza viruses  arise  by  genetic  interaction  be- 
tween strains  of  human  and  animal  (or  avian) 
origin.  The  immediate  practical  application  of 
Dr.  Webster's  research  has  been  development 
of  techniques  for  identifying  surface  antigens 
of  the  virus;  a  new  type  of  influenza  vaccine  is 
now  under  development  against  the  neuramin- 
idase alone.  Of  even  more  importance  for  the 
future  is  the  possible  identification  of  influenza 
viruses  in  animal  hosts  that  may  serve  as  the 
source  of  pandemic  viruses  for  man. 


Encephalitis  Viruses  Survive  in  Mosquito  Eggs 

In  the  field  of  viruses  transmitted  by  insects, 
one  of  the  most  important  findings  last  year 
was  the  demonstration  by  NIAID  grantees  at 
the  University  of  Wisconsin  that  the  LaCrosse 
(LAC)  encephalitis  virus  is  passed  from  one 
generation  of  mosquitoes  to  the  next  in  the 
female's  eggs.  This  mechanism — never  before 
demonstrated  in  a  mosquito-borne  virus — 
probably  explains  the  virus'  ability  to  survive 
freezing  winters. 

LAC  virus  has  plagued  parts  of  rural  Wisconsin 
for  about  20  years,  attacking  young  children 
primarily  and  causing  severe  illness.  Cases  oc- 
cur each  year  and  are  especially  numerous  fol- 
lowing wet  summers. 

Earlier  studies  indicated  that  the  LAC  virus  is 
maintained  in  nature  by  a  mosquito-small 
mammal  cycle,  with  the  Aedes  triseriatus  mos- 
quito acting  as  the  principal  agent  of  virus 
spread.  What  was  not  known  was  how  the  LAC 
encephalitis  virus  manages  to  survive  during 
severe  Wisconsin  winters  when  adult  mos- 
quitoes are  inactive. 

Suspecting  that  mosquito  larvae  might  be  in- 
volved, Drs.  Thomas  H.  Yuill  and  Wayne  H. 

Thompson  looked  for  virus  in  eggs  produced 
by  41  experimentally  infected  mosquitoes  and 
in  larvae  and  adults  developing  from  the  eggs. 
They  found  that  the  eggs  contained  virus,  but 
in  low  concentration.  However,  larvae  hatching 
from  the  eggs  contained  more  virus,  indicating 
that  the  agent  had  multiplied  during  larval  de- 
velopment. Adults  developing  from  the  larvae 
also  proved  to  be  infected. 

New  knowledge  of  LAC  virus  gained  in  this 
study  will  undoubtedly  help  efforts  to  control 
the  spread  of  this  important  human  disease. 

Pneumonia  Halted  by  Granulocyte 
Transfusions 

In  addition  to  conducting  research  on  the 
causes  and  prevention  of  infectious  diseases, 
NIAID  scientists  and  grantees  focus  also  on  the 
treatment  of  these  illnesses.  Of  particular  con- 
cern are  infections  which,  though  compar- 
atively rare  in  a  normal  person,  are  very  serious 
in  a  patient  with  an  underlying  immune  defect. 

Such  is  the  pneumonia  caused  by  a  type  of 
bacteria  known  as  pseudomonas.  These  organ- 
isms are  relatively  resistant  to  a  number  of 
antibiotics  and  cause  often-fatal  disease  in  pa- 
tients with  leukemia  or  other  malignancies, 
aplastic   anemia,    or   severe    burns.   Transplant 
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patients  who  receive  immunosuppressive  drugs 
in  order  to  give  the  grafted  organs  a  chance  to 
"take"  are  also  at  increased  risk  of  pseudo- 
monas  pneumonia. 

For  a  number  of  years,  physicians  have  consid- 
ered the  possibility  of  using  transfusions  of 
granulocytes — certain  white  blood  cells — to 
help  restore  the  ability  of  these  patients  to  fight 
a  pseudomonas  or  other  bacterial  infection. 
Some  recent  clinical  studies  have  suggested 
that  repeated  transfusions  of  normal  granulo- 
cytes will,  indeed,  increase  survival  of  immuno- 
deficient  patients  with  infections.  However,  no 
definitive  controlled  trials  in  man  have  been 
undertaken. 

In  order  to  determine  if  granulocyte  trans- 
fusions have  a  clearly  beneficial  role,  Dr.  David 
Dale  and  his  associates  at  NIAID  last  year  de- 
veloped an  animal  model  system  in  which  they 
were  able  to  study  the  effectiveness  of  this 
procedure  in  an  experimental  fashion.  Beagle 
dogs  were  given  a  high  dose  of  radiation  to 
knock  out  the  majority  of  their  white  cells  and 
then  were  infected  with  Pseudomonas  aerugi- 
nosa, an  organism  causing  pneumonia  in  up 
to  25  per  cent  of  high-risk  patients. 

Twenty-four  hours  after  infection,  the  test  ani- 
mals were  randomly  assigned  to  receive  either 
an  antibiotic,  gentamicin,  alone  or  in  com- 
bination with  transfusions  of  granulocytes  from 
normal  dogs  of  a  different  breed.  Transfusions 
were  continued  for  at  least  7  days. 

Results  of  this  randomized  controlled  trial  in 
an  experimental  animal  indicated  that  granulo- 
cyte transfusions  significantly  prolonged  sur- 
vival, promoted  clearance  of  the  organisms 
from  the  lungs,  and  prevented  or  delayed  the 
development  of  endotoxemia — a  condition  of 
shock  caused  by  the  release  of  harmful  sub- 
stances from  the  bacterial  cells. 

Although  the  NIAID  scientists  believe  that  their 
results  strongly  suggest  that  granulocyte  trans- 
fusions may  generally  be  useful  in  treating  in- 
fections in  immunologically  compromised  pa- 
tients, they  pointed  out  several  considerations 
that  should  be  taken  into  account.  Among  the 
most  important,  perhaps,  was  their  observa- 
tion that,  though  they  found  that  granulocytes 
from  genetically  dissimilar  donors  could  help 
the  recipient  fight  an  acute  infection,  there 
was  some  indication  that  granulocytes  used  in 
long-term  transfusions  should  be  matcher'  for 
tissue  compatibility.  The  scientists  also  be  ?ve 
that  antibiotic  other  than  gentamicin  should  be 
tried     in    concert    with    granulocyte    therapy. 


Studies  to  compare  such  treatment  regimens  in 
the  animal  model  are  in  progress. 

Dr.  Dale's  clear  demonstration  of  an  effective 
role  of  granulocyte  transfusion  therapy  in  an 
animal  model  should  prompt  further  clinical 
studies  to  define  the  specific  circumstances  in 
which  granulocyte  transfusions  are  of  most 
benefit  to  man. 

Drug  Combination  Effective  Against  Fungi 

Systemic,  or  deep-seated,  fungal  infections 
involving  the  internal  organs  are  also  more 
serious  in  the  immunodeficient  or  debilitated 
patient  than  in  normal  persons.  Although  most 
fungal  diseases,  such  as  histoplasmosis,  cryp- 
tococcosis, and  candidiasis,  can  be  treated  with 
amphotericin  B  or  similar  chemical  compounds, 
these  drugs  are  highly  toxic  and  cannot  al- 
ways be  given   in   fully  effective  doses. 

Over  the  past  few  years,  NIAID  grantees  at 
the  Washington  University  School  of  Medicine, 
St.  Louis,  have  developed  a  promising  new 
method  for  treating  serious  fungal  infections, 
using  a  combination  of  drugs.  Working  with 
tissue  cultures  of  a  variety  of  pathogenic  fungi, 
the  scientists  found  that  amphotericin  B  could 
be  used  to  increase  the  anti-fungal  effects  of 
several  antibiotics.  The  synergistic  effect  was 
particularly  noticeable  with  rifampin,  which  in- 
hibits synthesis  of  genetic  material  (RNA)  and 
thus  interferes  with  reproduction  of  the  or- 
ganism. 

In  studying  the  reason  for  this  synergism,  Dr. 
Gerald  Medoff  and  his  associates  found  that 
amphotericin  B  "made  holes"  in  fungi  cell 
membranes  which  enabled  the  rifampin  to 
penetrate  and  interfere  with  RNA  synthesis. 
Subsequently,  the  scientists  have  been  testing 
the  effectiveness,  in  the  laboratory,  of  rifampin 
derivatives  against  various  fungi,  used  singly 
or  in  combination  with  amphotericin  B.  In 
each  case,  the  antifungal  effect  of  the  deriva- 
tives has  been  enhanced  by  use  in  combination 
with  small  doses  of  amphotericin  B. 

Unrelated  Genes  Can  Be  Transplanted 

Research  of  far-reaching  importance,  but 
with  a  potential  for  both  good  and  bad,  was 
reported  during  the  year  by  NIAID  grantees 
at  Stanford  University  in  collaboration  with 
other  NIH-grantees  at  the  University  of  Cali- 
fornia, San  Francisco. 

In  November  1973  these  scientists  announced 
that  they  had  found  that  genes  from  related 
bacteria  could  be  combined  in  the  test  tube 
into  a  new  molecule,  then  put  in  a  bacterium 
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to  express  themselves.  In  April,  1974,  Dr. 
Stanley  Cohen  and  Annie  C.  Y.  Chang  of 
Stanford  reported  that  they  could  perform  the 
same  trick  with  unrelated  bacteria;  and,  in 
May,  the  Stanford  and  University  of  California 
scientists  brought  a  troubling  scientific  and 
ethical  problem  to  a  head  by  reporting  their 
startling  success  in  combining  genes  from  a 
toad  with  those  of  a  common  bacterium. 

Subsequently,  in  a  rare  departure  from  the 
ordinary  course  of  scientific  exploration,  the 
investigators  involved  in  these  and  similar 
studies  of  gene  transplantation  called  on  all 
scientists  to  join  them  in  abandoning,  or  at 
least  postponing,  certain  studies  of  DNA  re- 
combinants until  efforts  have  been  made  to 
evaluate  their  potential  hazards. 

Although  "gene  transplants"  have  long  seized 
the  imagination  of  science  fiction  writers 
and  intrigued  scientists  themselves,  success 
in  this  line  of  research  with  bacterial  genes 
began  with  the  recent  discovery  of  certain  en- 
zymes capable  of  cutting  apart  DNA  in  a  way 
that  produces  fragments  having  adhesive  ends. 
These  sticky  ends  are  then  used  to  join  DNA 
fragments  from  two  sources. 

The  bacterial  units  of  DNA  used  in  the  Cali- 
fornia experiments  are  known  as  plasmids — 
independent  genetic  elements  within  the  bac- 
terial cell.  After  the  DNA  of  plasmids  has  been 
joined  with  genes  from  unrelated  bacteria  or 
from  animal  cells,  the  newly  constructed  mol- 
ecules are  inserted  into  bacteria  such  as  E.  coli 
— common  inhabitants  of  the  human  intestinal 
tract.  This  insertion  transforms  the  bacteria 
into  essentially  a  new  species,  with  genetic 
characteristics  of  both  parent  molecules.  This 
new  species  can  reproduce  itself  almost  in- 
definitely, resulting  in  many  billions  of  identi- 
cal cells. 

Scientists  engaged  in  this  research  believe  that 
the  techniques  they  have  developed  might 
ultimately  be  useful  in  producing  bacteria 
capable  of  synthesizing  a  wide  variety  of  valu- 
able biological  substances,  such  as  antibiotics 
or  insulin.  For  agricultural  use,  bacteria  capa- 
ble of  synthesizing  chlorophyll  or  of  substitut- 
ing for  fertilizer  might  be  constructed. 

On  the  other  hand,  it  is  possible  that  some 
types  of  gene  transplants  accidentally  could 
make  some  common  bacterial  strains  resistant 
to  drugs  or  capable  of  producing  substances 
toxic  for  man.  In  combining  animal  and  bac- 
terial genes,  the  possibility  also  arises  that  the 
animal  genes  might  carry  instructions  for  mak- 
ing tumor  virus  which,  when  attached  to  easily 


disseminated  bacteria,  might  increase  the  risk 
of  cancer. 

In  response  to  the  scientists'  request  for  a 
moratorium  on  this  research,  the  National  In- 
stitutes of  Health  has  agreed  to  establish  an 
advisory  committee  to  evaluate  biohazards  in- 
volved and  develop  guidelines  to  be  followed 
by  investigators  working  with  recombinant 
DNA  molecules. 


Research  :  321 


The  National  Institute  of 
Arthritis,  Metabolism 
and  Digestive  Diseases 

Screening  for  Sickle  Cell  Anemia 

Most  states  and  many  foreign  countries  are 
using  dried  blood  specimens  on  filter  paper 
to  test  newborn  infants  for  the  hereditary 
metabolic  disease  phenylketonuria,  or  PKU. 
This  procedure  now  has  been  adapted  by  a 
National  Institute  of  Arthritis,  Metabolism,  and 
Digestive  Diseases  (NIAMDD)  grantee,  Dr. 
Michael  D.  Carrick  of  the  State  University  of 
New  York,  Buffalo,  to  permit  detection  of 
sickle  cell  anemia  and  other  hereditary  hemo- 
globin abnormalities.  After  extracting  the  he- 
moglobin from  the  dried  blood  specimens  on 
filter  paper,  sophisticated  chemical  procedures 
are  employed  to  distinguish  the  hemoglobin 
variants  characteristic  of  sickle  cell  anemia  and 
other  hereditary  disorders  marked  by  abnormal 
hemoglobins. 

The  procedures  are  simple,  convenient  and 
inexpensive — the  material  cost  of  screening  is 
reported  as  only  three  cents  per  specimen — 
and  they  permit  screening  of  250  to  500  speci- 
mens per  day. 

Fracture  Healing  Via  Electric  Current 

In  1971  a  NIAMDD  grantee  at  the  University 
of  Pennsylvania,  Dr.  Carl  T.  Brighton,  reported 
what  was  believed  to  be  the  first  instance 
where  healing  of  a  previously  refractory  bone 
fracture  was  stimulated  by  a  locally  adminis- 
tered, mild  electric  current.  Dr.  Brighton  now 
has  detailed  his  experiences  with  more  than 
40  such  cases  in  which  patients  have  found 
their  fractures  healed  in  response  to  electrical 
stimulation  by  electrodes  implanted  within  the 
bone  near  the  fracture  site. 

Several  other  Institute  grantees,  notably  Dr. 
Robert  O.  Becker  of  the  State  University  of 
New  York,  Syracuse,  and  Dr.  Morris  H.  Shamos 
of  New  York  University,  recently  have  reported 
similar  successes.  The  technique  offers  hope 
for  halving  the  healing  time  of  some  refractory 
fractures  and  may  represent  an  alternative,  in 
certain  cases,  for  bone  grafting. 

Azaribine  Therapy  for  Psoriasis 

More  than  four  million  Americans  are  be- 
lieved to  be  victims  of  psoriasis,  a  chronic 
and  disfiguring  skin  disorder  that  is  a  source 
of  mental  anguish  to  affected  individuals.  At 
the  University  of  Texas,  Dallas,  NIAMDD  gran- 
tee Dr.  James  H.  Herndon,  Jr.  has  shown  that 


azaribine,  an  anticancer  drug,  may  be  of  value 
in  treating  severe  generalized  psoriasis  that 
does  not  respond  to  other  modes  of  treat- 
ment. 

Thus  far,  azaribine  has  been  used  to  treat  ex- 
perimentally more  than  600  psoriatic  patients 
in  the  United  States  and  Czechoslovakia,  where 
the  drug  was  developed.  Results  have  been 
good  to  excellent  in  three-fourths  of  the  pa- 
tients, and  side  effects  of  azaribine  have  been 
generally  mild  and  easily  controllable. 

The  duration  of  improvement  following  with- 
drawal of  azarizine  was  highly  variable,  rang- 
ing from  a  few  days  to  several  months,  but 
there  was  no  accelerated  rebound  of  disease 
activity  as  often  occurs  after  withdrawal  of 
potent  steroid  drugs. 

Azaribine  therapy  for  intractable  psoriasis  was 
introduced  initially  by  a  grantee  of  the  Na- 
tional Institute  of  General  Medical  Sciences, 
Dr.  Paul  Calabresi  of  Brown  University.  His 
work  has  suggested  that  the  vascular  occlusive 
disease  associated  with  psoriasis  may  also  be 
ameliorated  by  azaribine  thearpy. 

Pancreatic  Cell  Transplants  in  Diabetes 

In  1972  it  was  reported  by  NIAMDD  grantees 
Drs.  Walter  F.  Ballinger  and  Paul  M.  Lacy  of 
Washington  University,  St.  Louis,  that  trans- 
plantation of  insulin-producing  beta  cells  from 
the  pancreases  of  normal  rats  to  diabetic  ani- 
mals results  in  significant  reduction  of  blood 
and  urine  levels  and  restoration  of  weight 
gain  in  the  lost  rats.  Although  the  disease  was 
not  cured,  it  was  certainly  modified  and  ame- 
liorated. Inactivation  of  the  transplanted  beta 
cells   was   observed   eventually,   however. 

Another  Institute  grantee,  Dr.  Leonard  Lazarow 
of  the  University  of  Minnesota,  now  has  de- 
veloped a  new  approach  to  the  problem  of 
transplanting  insulin-producing  cells  with  a 
greater  potential  for  their  survival  in  the  re- 
cipient. His  work  suggests  that  cells  derived 
from  the  immature  pancreases  of  newly-born 
animals  can  be  transplanted  to  a  diabetic 
animal  more  successfully  than  those  from  older 
animals.  In  the  diabetic  rat,  for  example,  a 
single  transplant  of  such  cells  was  effective  in 
controlling  all  symptoms  of  diabetes  for  more 
than  one  year. 

If  this  approach  progresses  to  the  point  where 
effective  long-term  control  of  the  symptoms 
of  human  diabetes  can  be  maintained  by  trans- 
planted beta  cells,  it  will  be  important  to 
determine  whether  such  functioning  transplants 
can   prevent  or  delay  onset  of  the  complica- 
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tions  of  diabetes,  primarily  those  affecting  the 
blood  vessels,  kidneys,  and  eyes.  If  such  com- 
plications are  prevented,  beta  cell  transplants 
might  then  provide  a  significant  advance  in 
diabetes  treatment.  Although  such  transplanta- 
tion has  indicated  effectiveness  in  animals  of 
the  same  genetic  strain,  consideration  of  re- 
search in  human  beings  is  regarded  as  ex- 
tremely premature  because  of  serious  prob- 
lems of  tissue  compatibility. 

Removal  of  Bilirubin  from  Blood 

Metabolic  waste  products  and  toxins  are 
eliminated  from  the  body  predominantly  by 
the  kidney  and  liver.  While  artificial  kidney 
therapy  is  an  effective  method  of  removing 
low  molecular  weight  substances  from  the 
blood  when  kidney  function  is  inadequate, 
there  is  no  similar  procedure  for  removing 
protein-bound  substances,  such  as  bilirubin, 
when  liver  function  is  impaired. 

NIAMDD's  Dr.  Paul  H.  Plotz  and  associates, 
using  bilirubin  as  a  prototype  for  protein- 
bound  substances,  now  have  demonstrated  a 
reduction  of  bilirubin  levels  in  jaundiced  rats 
greater  than  70  percent  in  one  hour,  employ- 
ing their  affinity  chromatography  technique, 
which  utilizes  agarose  beads  coupled  with  hu- 
man serum  albumin.  This  procedure  produced 
no  observable  ill  effects  and  only  minimal 
changes  in  formed  blood  elements,  electrolytes 
and  proteins. 

The  technique  may  prove  useful  for  removing 
protein-bound  substances  from  the  blood  of 
patients  with  liver  failure,  in  cases  of  intoxi- 
cation with  protein-bound  drugs,  or  in  specific 
metabolic  defects. 

Medical  Control  of  Severe  Internal  Bleeding 

Colonic  diverticular  disease  is  the  most  com- 
mon cause  of  massive,  acute  lower  gastro- 
intestinal hemorrhage.  Such  bleeding  usually 
can  be  controlled  with  conservative  medical 
therapy  and  continued  blood  replacement. 
This  is  fortunate,  inasmuch  as  those  affected 
are  usually  elderly  persons  with  coexisting 
diseases  which  make  them  poor  surgical  risks. 

NIAMDD  grantee  Dr.  Stanley  Baum  of  Massa- 
chusetts General  Hospital,  Boston,  has  treated 
15  patients  with  severe,  unremitting  diverticu- 
lar hemorrhage  who  were  considered  medical 
therapy  failures  and  thus  candidates  for  sur- 
gery. Seven  of  the  15  patients  had  no  recur- 
rence of  bleeding  for  six  to  30  months  follow- 
ing infusion  of  vasoconstricting  drugs  into 
the  mesentery  arteries  which  carry  blood  to 
the   intestines.    It   is   believed   that  Dr.   Baum's 


novel  technic  may  prove  to  be  a  valuable  al- 
ternative to  emergency  surgical  procedures. 

New  Blood  Access  Device 

The  arteriovenous  (A-V)  blood  access  de- 
vice or  "shunt"  is  a  cannula  that  is  perma- 
nently connected  to  an  artery  and  a  vein  in  the 
arm  or  leg  of  a  patient  with  kidney  failure. 
It  permits  "hooking  up"  the  patient  to  an 
artificial  kidney  machine  repeatedly,  without 
having  to  puncture  an  artery  and  a  vein  just 
prior  to  each  treatment  session.  This  technique 
was  developed  in  1960  by  a  NIAMDD  grantee 
at  the  University  of  Washington. 

Scientists  at  the  University  of  Minnesota  have 
devised  an  A-V  shunt  which,  because  of  its 
shorter  length  and  decreased  resistance,  allows 
three-times-faster  blood  flow  than  the  standard 
equipment  used  in  artificial  kidney  therapy. 
The  device  has  been  implanted  in  32  patients 
who  previously  were  unable  to  maintain  func- 
tional standard  shunts,  and  results  have  been 
so  encouraging  that  the  new  device  has  been 
adopted  as  standard  at  the  University  of  Min- 
nesota Hospitals. 

Dr.  T.  J.  Buselmeier  and  NIAMDD  grantee  Dr. 
John  S.  Najarian,  who  developed  the  new 
shunt,  believe  that  firm  anchoring  of  the  de- 
vice prevents  its  tips  from  injuring  the  delicate 
inner  lining  (intima)  of  the  blood  vessels  in 
which  they  are  inserted  and  fixed.  Faster  blood 
flow  is  the  principal  factor  that  prevents  blood 
sludging  and,  consequently,  clotting.  This  fac- 
tor, together  with  a  decreased  incidence  of 
infection,  provides  for  prolonged  shunt  sur- 
vival in  patients  unable  to  maintain  the  stand- 
ard shunt. 

Unique  Collagen  Structure  in  Osteoarthritis 

Osteoarthritis  is  characterized  by  destruction 
of  cartilage  in  joints  exposed  to  maximum 
mechanical  stress,  primarily  in  the  weight- 
bearing  joints.  Recent  research  has  shown  that 
the  connective  tissue  protein,  collagen,  present 
in  normal  joint  cartilage,  has  a  unique  struc- 
ture that  apparently  is  essential  to  the  me- 
chanical strength  and  integrity  needed  for 
proper  function  of  joints. 

At  the  University  of  Southern  California  an 
Institute  grantee,  Dr.  Marcel  Nimni,  has  shown 
that  osteoarthritic  cartilage  produces  a  form  of 
collagen  that  is  structurally  different  from  that 
of  normal  joint  cartilage. 

The  investigator  suggested  that  the  form  pro- 
duced in  osteoarthritic  cartilage  weakens  the 
collagen  molecule  and  hence  leads  to  pre- 
mature joint  destruction. 
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It  appears  that  the  different  features  of  osteo- 
arthritic  collagen  may  account  for  some  of  the 
functional  defects  of  cartilage  in  patients  with 
osteoarthritis. 


Vitamin  A  and  Zinc 

Several  earlier  studies  have  provided  evi- 
dence to  suggest  that  zinc  may  be  essential  to 
normal  vitamin  A  metabolism.  A  NIAMDD 
scientist,  Ernest  G.  McDaniel,  and  an  Institute 
grantee,  Dr.  ).  Cecil  Smith,  Jr.,  of  George 
Washington  University,  now  have  shown  in 
animal  studies  that  zinc  is  necessary  for  normal 
mobilization  of  vitamin  A  from  the  liver  and 
for  maintenance  of  normal  plasma  levels  of 
vitamin  A. 

Moreover,  the  data  obtained  suggest  that  pa- 
tients with  depressed  plasma  levels  of  vitamin 
A,  who  are  unresponsive  to  vitamin  A  therapy, 
may  respond  to  zinc  supplementation.  When 
rats  were  fed  vitamin  A  without  zinc,  the 
vitamin  accumulated  in  the  liver;  but  when 
zinc  was  added  to  the  diet,  liver  vitamin  A 
concentrations  decreased  significantly  and 
plasma   vitamin   A    levels   increased    markedly. 


4  :  Research 


ie  National  Institute  of 

lild  Health  and  Human  Development 

The  National  Institute  of  Child  Health  and 
Human  Development  (NICHD)  holds  a  unique 
position  within  the  National  Institutes  of 
Health.  Research  and  training  do  not  focus  on 
a  particular  disease  or  biologic  system.  Rather, 
the  NICHD  is  committed  to  the  study  of  life 
as  a  continuum.  It  is  by  this  life  span  approach 
that  NICHD  attacks  some  of  the  country's  most 
important  problems  in  child  health,  population 
studies,  and  adulthood*. 

Benign  Bacteria  Protect  Against  Meningitis 

Recent  research,  by  NICHD  intramural  sci- 
entists may  be  effective  in  lowering  the  inci- 
dence of  acquired  mental  retardation,  and 
provide  a  basis  for  revising  current  theories 
about  how  we  acquire  natural  immunity. 

Scientists  led  by  Dr.  John  B.  Robbins  believe 
Iheir  recent  findings  strongly  suggest  that  im- 
munity against  meningitis  and  other  critical 
diseases  may  be  safely  stimulated  by  feeding 
newborns  with  a  single  dose  of  live,  harmless 
bacteria. 

Such  immunity  would  be  of  great  importance 
because  Ihe  bacteria  being  studied — Hemo- 
philus influenzae  type  b  and  groups  of  menin- 
gococci and  pneumococci — can  all  cause 
meningitis,  inflammation  of  the  covering  of 
the  brain,  H.  influenzae  type  b,  for  example, 
causes  about  12,000  to  1S,000  cases  of  men- 
ingitis in  infants  and  young  children  annually. 
Between  U)  to  SO  percent  of  the  victims  who 
recover  after  treatment  with  antibiotics  suffer 
permanent  disability,  including  mental  retarda- 
tion, making  this  disease  the  leading  cause  of 
acquired  mental  retardation  in  the  United 
States. 

Recently  the  scientists  found  that  they  could 
cause  antibody  formation  against  H.  influenzae 
type  b  in  animals  by  feeding  them  a  harmless 
strain  of  Escherichia  coli,  bacteria  normally 
growing  in  the  human  and  animal  intestine. 
The  antibody  response  was  great  enough  to 
protect  against  a  deadly,  challenge  from  the 
H.  influenzae  type  b  organism. 

Protection  was  due  to  a  so-called  cross-reaction 
response,  which  was  possible  because  the 
capsular — or  outer  coating — antigens  of  E. 
coli  and  the  H.  influenzae  type  b  are  so  similar 
biochemically  that  they  evoke  nearly  identical 


Although  a  new.  separate  National  Institute  on  AijinR 
was  authorized  in  legislation  sinned  M,i\  11.  1')"4,  the 
NICHD  will  maintain  its  present  interest  in  the  studv  of 
anin.n    as    a    developmental    phenomenon. 


antibody  formation.  The  capsular  antigens, 
when  absorbed  from  the  intestinal  tract,  act 
as  signals  to  the  body  that  antibodies  should 
be  produced  to  fight  off  a  foreign  organism. 

Stimulated  by  the  success  with  E.  coli  in  con- 
ferring cross-immunity  to  H.  influenzae  type  b, 
the  scientists  began  a  search  for  common, 
harmless  organisms  which  would  cross-react 
with  other  disease-producing  bacteria,  that  is, 
Groups  A  and  C  Neiserria  meningitidis  and 
Types  I  and  II  Diplococcus  pneumoniae.  They 
have  now  found  several  harmless  bacteria,  the 
antigens  of  which  cross-react  with  one  or  the 
other  of  these  two  bacterial  types.  Again,  cross- 
reaction  is  due  to  similarity  in  biochemical 
structure.  Growing  the  benign  bacteria  in  the 
intestine  of  the  animals  produced  potent  anti- 
bodies to  the  disease-causing  bacteria. 

This  finding  suggests  that  some  of  the  com- 
mon, harmless  bacteria  of  the  intestine  may 
be  the  source  of  natural  immunity  against 
many  of  the  disease-producing  bacteria  devel- 
oped by  most  persons  before  they  reach  late 
childhood.  This  concept  differs  from  the  tra- 
ditional concept,  which  holds  that  natural  im- 
munity is  evoked  by  a  challenge  from  the 
disease-producing  bacteria  that  is  so  mild  as 
to  cause  no  symptoms.  The  new  concept  could 
also  explain  why  most  adults  and  children  over 
six  years  of  age  have  serum  antibodies  to 
H.  influenzae  type  b,  although  the  organism 
is  rarely  found  in  nose,  pharynx,  or  rectal  cul- 
tures. 

The  scientists  believe  that  it  might  eventually 
be  possible  to  stimulate  the  growth  of  a  colony 
of  such  harmless  bacteria  in  the  small  intestine 
of  very  young  infants  (who  have  not  developed 
their  own  natural  immunity)  in  order  to  pro- 
tect them   from  a   host  of  bacterial   diseases. 

They  believe  that  a  single  feeding  of  the  harm- 
less bacteria  would  accelerate  the  develop- 
ment of  adult  immunity,  usually  not  attained 
until  about  six  years  of  age.  Therefore,  a  child 
would  be  protected  over  the  span  of  years 
between  the  time  when  antibodies  acquired 
prenatally  from  his  mother's  circulation  have 
ceased  to  guard  him  and  the  time  he  would 
otherwise  fortuitously  acquire  natural  immunity. 

Vaccine  Trial  Against  Meningitis 

As  mentioned  earlier,  although  antibiotics 
do  help  children  with  meningitis  caused  by 
H.  influenzae  type  b,  30  to  50  percent  are 
still  left  with  neurologic  problems.  Therefore, 
this  same  research  group  under  Dr.  Robbins 
has  begun  a  trial  vaccine  program  in  Mecklen- 
berg  County,  North  Carolina,  to  prevent  men- 
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ingitis,  and  other  disorders  caused  by  H.  influ- 
enzae type  b,  including  inflammation  of  the 
epiglottis,  pneumonia,  a  certain  type  of  arth- 
ritis in  children,  and  infection  of  bone.  Pre- 
liminary results  show  that  children  protected 
in  this  manner  have  maintained  normal  health 
and  have  long-lived  protection  against  the  bac- 
terium. 

Epidemiologic  studies  by  the  scientists  indicate 
why  this  vaccine  program  is  especially  im- 
portant— they  have  shown  that  influenzal  men- 
ingitis increased  in  Mecklenberg  County  from 
9  cases  in  1966  to  27  cases  in  1971.  This  means 
that,  unprotected,  1  of  every  400  children  in 
the  county  will  have  H.  influenzae  type  b 
meningitis  before  the  age  of  5  years.  If  this 
rate  applies  to  the  entire  country,  then  a 
similar  vaccine  program  has  the  potential  of 
saving  over  8,000  children  per  year  from  attack 
and  the  after-effects  of  meningitis. 

Although  the  incidence  of  influenzal  menin- 
gitis has  increased  in  recent  years,  the  age 
distribution  apparently  has  not  changed.  The 
disease  most  frequently  affects  infants  and 
young  children;  its  occurrence  in  newborns 
and  adults  is  exceptional.  There  is  a  gap  in 
the  protective  system  between  ages  3  months 
to  3  years — after  antibodies  from  the  mother 
have  ceased  to  provide  protection  and  before 
natural  immunity  has  been  acquired. 

For  this  reason,  all  infants  appearing  at  the 
offices  of  private  pediatricians,  general  prac- 
titioners, county  health  department  stations, 
or  the  out-patient  clinic  at  the  Charlotte  (N.C.) 
Memorial  Hospital  for  routine  immunization 
are  also  being  vaccinated  against  either  H.  in- 
fluenzae type  b  or  N.  meningitidis  Group  C. 
The  vaccine  given  against  N.  meningitidis — a 
bacterium  causing  another  type  of  meningitis 
less  common  in  the  area  than  the  influenzal 
type — is  considered  the  control  vaccine.  Be- 
cause protection  is  offered  for  all  babies  in  a 
blind,  randomized  fashion,  all  infants  benefit 
from  the  study. 

Vaccine  given  the  infants  is  not  derived  from 
the  H.  influenzae  type  b  bacterium  itself,  but 
from  a  fragment  of  the  capsule  covering  the 
bacterium.  This  fragment  alone  stimulates  an 
antibody  response  sufficient  to  protect  against 
attack  from  the  bacterium. 

Based  on  an  expected  80  percent  participation 
in  the  county  scientists  believe  they  will  soon 
be  able  to  prove  statistically  the  benefit  of 
such  a  vaccine  program  for  use  on  a  broader 
scale. 

The   NICHD   scientists   believe   that  eventually 


the  two  means  of  conferring  immunity  de- 
scribed above — feeding  newborns  with  harm- 
less bacteria,  coupled  with  later  vaccination 
with  the  capsular  fragment — might  provide 
optimal  protection  from  H.  influenzae  type  b, 
because  there  are  indications  that  the  latter 
type  of  immunization  may  be  enhanced  by  the 
former  technique. 

Kittens  Used  to  Study  Infant  Deaths 

The  institute  also  supports  research  to  learn 
the  causes  and  means  of  preventing  another 
important  contributor  to  infant  mortality — 
the  suddent  infant  death  syndrome.  A  group 
of  scientists  supported  by  an  NICHD  contract 
at  the  University  of  California,  Los  Angeles 
(UCLA),  have  found  that  studies  in  kittens  are 
leading  to  more  complete  understanding  of 
the  complex  syndrome  that  annually  kills  in 
the  country  8,000  to  10,000  babies,  usually  be- 
tween the  ages  of  one  month  and  one  year. 

The  sudden  infant  death  syndrome,  sometimes 
called  crib  death,  strikes  without  warning.  In 
the  majority  of  cases  the  baby  is  apparently  in 
good  health  and  feeds  without  difficulty.  Al- 
though there  may  be  evidence  of  a  slight 
cold  or  stuffy  nose,  there  is  no  history  of 
serious  upper  respiratory  infection.  The  infant 
is  placed  in  his  or  her  crib  for  a  nap  or  for  the 
night  and  several  hours  later  is  found  dead. 
Although  autopsy  may  show  characteristic 
changes  in  certain  tissues,  none  of  them  can 
be  cited  as  a  cause  of  death. 

Why  these  babies  die  is  as  yet  unknown.  Many 
reasons  have  been  offered  to  explain  the 
deaths,  including  neurophysiologic,  immuno- 
logic, cardiorespiratory,  and  infectious  causes, 
but  none  has  explained  it  fully.  All  factors  be- 
lieved to  be  associated  with  the  syndrome 
appear  to  be  intertwined. 

The  fact  that  the  syndrome  is  nearly  always 
associated  with  sleep  has  provided  a  research 
lead  for  several  NICHD-supported  groups  in- 
cluding the  UCLA  scientists  led  by  Dr.  Dennis 
McCinty.  Their  studies  in  kittens  indicate  that 
the  syndrome  may  be  related  to  an  interfer- 
ence with  normal  breathing  patterns  during 
sleep  caused  by  a  previous  lack  of  sleep. 

By  continuously  monitoring  respiration,  blood 
pressure,  brain  wave  patterns,  and  tension  in 
certain  muscles  of  the  kittens,  the  scientists  note 
that  the  animals  experience  temporary  halts  in 
breathing  (apnea)  during  slow-wave  sleep  and 
during  rapid  eye  movement  (REM)  sleep — a 
particular  period  of  "active"  sleep  that  nor- 
mally occurs  several  times  during  a  sleep  cycle, 
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as  shown  in  recprdings  of  brain  waves.  Usually 
the  kittens  are  able  to  rouse  themselves  from 
these  apnea  episodes  and  begin  breathing  nor- 
mally again.  Other  studies  show,  however,  that 
a  substantial  number  of  deaths  occur  in  kittens 
between  the  ages  of  2  weeks  and  4  months, 
possibly  having  some  relationship  to  these 
phenomena. 

The  monitoring  system  indicates  that  when 
kittens  are  deprived  of  sleep,  the  non-breath- 
ing episodes  are  more  frequent.    Moreover, 

arousals  from  the  episodes  occur  less  often  fol- 
lowing sleep  deprivation  and  during  REM 
sleep,  indicating  that  arousal  mechanisms  are 
depressed.  Thus  it  is  postulated  that  a  pro- 
longed apnea  episode,  occurring  when  arousal 
mechanisms  are  suppressed,  could  result  in 
sudden  death  without  pathologic  findings. 

In  addition  to  the  temporary  breathing  halts, 
the  kittens  are  also  prone  to  airway  obstruc- 
tion during  REM  sleep.  Therefore,  it  is  also 
possible  that  an  airway  obstruction  in  the 
hypopharynx  or  larynx  occurring  at  a  time 
when  arousal  mechanisms  are  depressed  could 
cause  irreversible  respiratory  failure. 

The  UCLA  scientists  are  studying  newborn 
kittens  in  connection  with  the  sudden  infant 
death  syndrome  because  they  seem  to  mimic, 
in  many  ways,  situations  occurring  in  human 
infants.  For  example,  all  infants  are  known  to 
demonstrate  breathing  irregularities  during 
their  normal  sleep  and  some  infants  have  pro- 
longed halts  in  breathing.  These  usually  occur, 
as  is  the  case  in  kittens,  during  transition  into 
REM  sleep.  The  newborn  kitten  is  also  ideal 
for  such  studies  because,  as  the  human  infant, 
it  is  relatively  immature  at  birth.  Certain  func- 
tions in  kittens  and  infants  develop  signific- 
antly after  birth,  an  important  factor  if  im- 
maturity of  the  central  nervous  system  results 
in  failure  of  the  arousal  mechanisms. 

Feeding  Sick  Infants  Intravenously 

A  group  of  NICHD-supported  scientists  at 
Columbia  University  College  of  Physicians  and 
Surgeons  is  largely  responsible  for  developing 
a  method  to  feed  sick  infants  until  they  are 
able  to  feed  normally  by  mouth.  This  method 
is  life-saving  to  infants  with  inborn  malforma- 
tions of  the  gastrointestinal  tract  and  infants 
with  severe  diarrhea  due  to  infectious  dis- 
eases. In  fact,  feeding  which  by-passes  the  ali- 
mentary tract  has  increased  the  survival  rates 
of  these  seriously  ill  infants  from  30  to  80 
percent. 

Data  gathered  by  these  investigators,  led  by 
Dr.  R.  W.  Winters,  may  eventually  allow  this 
feeding   method    to    be   applied    to    a    much 


larger  group  of  babies,  that  is,  low  birth  weight 
infants,  who  often  cannot  obtain  adequate 
nutrition  in  the  first  several  weeks  of  life  with 
usual  feeding  arrangements. 

All  essential  nutrients — proteins,  fats,  carbo- 
hydrates, vitamins,  and  minerals — are  deliv- 
ered at  a  constant  rate,  via  a  catheter  placed 
in  a  vein.  The  babies  are  closely  monitored 
clinically  and  chemically.  Daily  adjustments 
in  the  nutrient  solution  are  made. 

Infectious  complications  have  been  as  low  as 
5  percent  and  the  infants  show  satisfactory 
weight  gain,  linear  growth,  skeletal  maturation, 
and  positive  nitrogen  balance — an  indication 
of  tissue  growth.  The  weight  gain  is  not  due 
to  water  retention,  but  to  an  increase  in  lean 
body  mass  and  fat  deposition. 

Nutrient  requirements  for  babies  fed  by  a 
means  that  by-passes  the  alimentary  canal  dif- 
fer from  requirements  of  normal  infants.  For 
example,  the  liver  is  no  longer  the  "justifier" 
of  absorbed  nutrients,  and  microorganisms  of 
the  stomach  no  longer  play  a  role  in  digestion 
and  absorption.  Because  of  this,  totally  new 
concepts  of  nutrient  metabolism  are  neces- 
sary. 

The  Columbia  group  has  found  an  optimal 
level  of  protein  intake  which  allows  the  ba- 
bies to  grow  well  and  maintain  positive  nitro- 
gen balance,  but  which  avoids  problems  of 
azotemia,  that  is,  the  retention  of  nitrogenous 
urinary  waste  products  in  the  blood.  In  addi- 
tion, they  have  defined  optimal  levels  of  cal- 
cium and  phosphorus,  important  factors  in 
the  acid/base  balance. 

Some  of  their  data  will  serve  as  a  guide  for 
the  commercial  preparation  of  "whole-diet" 
nutrient  mixtures  to  be  used  for  intravenous 
feeding  of  both  infants  and  adults.  For  ex- 
ample, the  scientists  have  found  that  if  the 
mixtures  contain  a  large  load  of  potential  acid, 
that  is,  materials  which  are  converted  into 
acid  by  the  body,  the  babies  will  develop  se- 
vere hyperchloremic  metabolic  acidosis.  This 
condition  can  result  in  respiratory  problems 
and  renal  failure  in  early  infancy. 

The  group  also  solved  another  common  prob- 
lem of  intravenously  fed  infants.  Build-up  of 
ammonia  in  the  blood,  known  as  hyperammo- 
nemia, can  be  prevented  by  supplementing 
the  infused  mixture  with  low  levels  of  argi- 
nine,  a  by-product  of  protein  metabolism. 

Success  in  saving  babies'  lives  and  data  gained 
about  nutritional  requirements  of  sick  infants 
have  led  the  investigators,  with  further  support 
from  NICHD  and  input  from  others  working 
in  the  field,  to  develop  recommended  guide- 
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lines  for  intravenous  feeding.  These  cover: 
identification  of  babies  that  can  benefit  from 
such  treatment;  specific  aspects  of  catheter 
insertion;  monitoring  during  feeding;  and  op- 
timal levels  of  protein,  fat,  carbohydrate,  vita- 
mins, and  minerals. 

Effects  of  Adults  on  Young  Children 

The  Institute  is  interested  in  the  be- 
havioral aspects  as  well  as  the  biological  as- 
pects of  child  growth  and  development. 

Research  in  the  NICHD's  laboratories  indicates 
that  personality  and  mental  development  at 
six  months  of  age  are  independent  of  whether 
babies  are  cared  for  by  their  own  mother  full 
time,  or  by  a  combination  of  the  mother  and 
part-time  caretaker.  These  findings,  by  Dr. 
Leon  Yarrow  and  associates,  are  important  in 
view  of  the  fact  that  an  increasing  number  of 
women  with  young  children  are  joining  the 
labor  force.  With  many  children  from  disad- 
vantaged and  middle-class  families  under  care 
of  a  mother  substitute  part  of  the  day,  it  is 
important  to  determine  how  surrogate  care 
differs  from  mother  care  and  how  the  differ- 
ences might  affect  the  children. 

The  NICHD  investigators  tested  many  of  the 
factors  that  affect  personality  development  in 
infants.  On  all  11  measures  of  stimulation  ex- 
amined, mothers  scored  higher  than  mother 
substitutes:  They  were  more  likely  to  play,  to 
express  positive  feelings  toward  the  infant,  to 
place  toys  within  the  baby's  reach,  to  provide 
a  wide  selection  of  playthings,  and  to  interact 
with  the  baby  in  several  ways. 

But  rather  surprisingly,  the  infants  cared  for 
only  by  their  mothers  did  not  differ  at  six 
months  of  age  in  mental  and  personality  de- 
velopment from  babies  with  part-time  substi- 
tute mothers.  A  possible  explanation  is  that 
the  working  mothers,  when  they  are  able  to 
spend  time  with  their  babies,  may  counteract 
the  input  from  the  surrogates  by  their  addi- 
tional attention  to  the  child. 

The  importance  of  a  father's  relationships  to 
his  sons  became  apparent  when  the  same 
method  of  assessment  was  applied  in  another 
study.  Female  infants,  five  to  six  months  old, 
were  not  measurably  affected  by  a  lack  of 
father  interaction.  Male  babies  who  had  more 
interaction  with  their  fathers,  however,  at  six 
months  of  age  were  more  alert,  responsive, 
and  interested  in  their  environment  than  those 
with  little  or  no  interaction. 

The  investigators  speculate  that  the  father 
may  complement  stimulation  by  the  mother 
and  introduce  novelty  into  the  infant's  daily 
routine.  Why  only  male  infants  seemed  af- 


fected by  absence  of  the  father  is  puzzling. 
The  study  did  not  precisely  explain  the  nature 
of  the  father's  effect. 

Behavior  Modification  for  Delinquent  Youths 

The  techniques  of  behavior  modification 
have  been  widely  used  and  proven  successful 
in  enhancing  social  adaptation  of  severely  and 
mildly  retarded  and  poorly  adjusted  children. 
Research  initiated  through  the  University  of 
Kansas,  Lawrence,  jointly  supported  by  the 
NICHD,  the  National  Institute  of  Mental 
Health,  and  community  funds,  indicates  that 
the  techniques  also  can  be  applied  success- 
fully to  treat  juvenile  delinquents,  some  of 
whom  may  also  be  mildly  retarded.  Data  of 
the  first  several  years  of  the  project  have  just 
become  available. 

The  Achievement  Place  Model,  which  was  be- 
gun six  years  ago  and  has  since  been  dupli- 
cated in  17  Kansas  communities,  as  well  as  in 
other  states,  allows  juveniles  with  behavior 
problems  to  be  taken  out  of  reformatories  and 
institutions  for  the  retarded  and  to  be  placed 
back  in  contact  with  the  normal  community. 
Presumably,  community-based  settings  will 
allow  them  to  take  advantage  of  resources 
available  for  developing  academic,  social,  vo- 
cational, and  self-care  skills. 

Youths  admitted  to  the  Achievement  Place 
homes  have  not  been  involved  in  serious  law 
violations.  They  are,  rather,  youths  who  have 
been  suspended  from  school,  who  have  been 
in  trouble  in  the  community,  or  who  are 
thought  by  their  parents  to  be  uncontrollable. 
Often  they  are  functionally  or  educationally 
retarded. 

The  behavior  modification  technique  used  in 
the  Kansas  study  is  a  system  whereby  the 
young  people  can  earn  daily  or  weekly  points 
for  good  behavior  such  as  cleaning  their 
rooms  or  studying  for  an  examination.  These 
points  can  later  be  exchanged  for  privileges, 
for  instance  to  allow  attendance  at  a  ball  game 
or  the  movies. 

The  post-release  behavior  of  the  first  16  youths 
who  were  admitted  to  Achievement  Place  was 
compared  with  that  of  15  similar  youths  who 
had  been  sent  to  a  state  boys'  school  and  13 
who  had  been  placed  on  probation.  It  was 
found  that  in  two  years  after  their  release  only 
3  of  the  Achievement  Place  youths  had  again 
appeared  before  a  court  and  returned  to  in- 
stitutions, as  compared  with  8  of  the  boys' 
school  group  and  7  of  those  on  probation. 

Similarly,  14  of  the  Achievement  Place  youths 
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still  attended  school  three  semesters  after  their 
release  as  compared  with  only  1  of  the  boys' 
school  and  5  of  the  probation  youths.  For 
those  who  attended  school,  the  Achievement 
Place  youths  received  passing  marks  in  over 
90  percent  of  their  classes  while  the  boys' 
school  and  probation  youths  did  so  in  less 
than  50  percent  of  their  classes. 

The  Achievement  Place  Model  also  succeeded 
in  terms  of  cost-benefit.  The  construction  costs 
for  Achievement  Place  type  homes  range  from 
$6,000  to  $8,000  per  bed,  as  compared  with 
$20,000  to  $30,000  per  bed  for  construction 
of  state  institutions  for  delinquent  boys.  Oper- 
ations costs  of  Achievement  Place  homes  run 
about  $4,000  to  $5,000  per  youth  per  year 
compared  with  $8,000  to  $10,000  for  state 
institutions. 

Project  officers  for  the  study  were  Drs.  Mon- 
trose M.  Wolf,  Elery  L.  Phillips,  and  Dean  L. 
Fixsen. 

Development  of  Contraceptive  Methods 

Working  with  the  support  of  an  NICHD 
contract,  the  TECNA  Corporation  of  Emory- 
vi lie,  California,  has  early  data  from  trials  of 
a  new  intra-uterine  device  (IUD)  suggesting  it 
may  be  an  improvement  over  other  lUDs. 

This  new  IUD  is  a  highly  pliable,  pouch-like, 
fluid-filled  device  that  conforms  to  the  shape 
of  the  uterine  cavity.  Its  unique  design  is  ex- 
pected to  eliminate  undesirable  side  effects 
such  as  bleeding,  and  hazards  such  as  per- 
forations, which  are  problems  in  conventional 
"rigid"  devices. 

Preliminary  data  from  the  clinical  trial  con- 
ducted at  University  of  California  Medical 
Center,  San  Francisco,  and  parallel  studies  by 
private  physicians  indicate  high  effectiveness, 
low  incidence  of  side  effects,  and  good  patient 
and  physician  acceptance,  Dr.  Sotiris  Kitrilakis 
of  TECHNA  reported. 

The  pregnancy  rate  associated  with  the 
TECHNA  device  is  1.5  percent  per  100  women- 
years  (a  woman-year  being  12  menstrual  cy- 
cles), expulsion  rate  1.9  percent,  and  removal 
rate  14  percent.  Published  data  on  another 
commonly  used  intrauterine  loop  show  that  it 
has  a  pregnancy  rate  3.5  times  higher,  ex- 
pulsion rate  2.0  times  higher,  and  removal  rate 
for  pain  and  bleeding  30  percent  higher  than 
the  fluid-filled  device. 

No  perforations  occurred,  probably  due  to 
the  unique  design  of  the  new  device,  and 
incidence  of  pelvic  inflammatory  disease  was 
1.3  percent. 


Women  participating  in  the  study  were  both 
those  who  have  given  birth  (multiparous)  pre- 
vious to  insertion  of  the  device  and  those  who 
have  never  given  birth  (nulliparous).  In  the 
nulliparous  women — a  more  difficult  group 
for  IUD  contraception — insertion  was  carried 
out  with  local  anesthetics  painlessly  and  with 
no  recovery  period.  In  the  multiparous  women 
insertion  was  performed  with  no  anesthetic 
and  little  or  no  discomfort.  Results  with  the 
nulliparous  group  may  improve  with  use  of 
a  newly  developed  smaller  model. 

Other  possibilities  for  fertility  regulation  have 
recently  been  suggested  through  basic  re- 
search on  how  human  reproduction  functions 
on  the  molecular  level.  NICHD-supported  sci- 
entists at  the  University  of  Michigan  have 
elucidated  a  step  in  the  reproductive  process 
not  heretofore  recognized  or  known  to  be 
essential  to  ovulation,  and  subsequently  to 
fertilization. 

Ovulation — the  release  of  the  egg  from  a 
mature  follicle  of  the  ovary — is  caused  pri- 
marily by  a  large  protein,  luteinizing  hormone 
(LH),  secreted  by  the  pituitary  gland.  Before 
ovulation  can  occur,  the  LH  must  bind  to 
specific  sites,  called  receptors,  in  the  follicle. 
Dr.  A.  Rees  Midgely,  Jr.,  and  his  associates, 
have  discovered  that  as  the  follicle  grows  and 
matures  in  preparation  for  ovulation,  there  is 
an  increase  in  the  number  of  receptors  for  LH. 
When  LH  has  successfully  bound  to  the  re- 
ceptors it  sets  up  a  chain  of  events  that  leads 
to  the  release  of  the  mature  egg  from  the 
follicle;  the  egg  is  then  moved  to  a  position 
in  the  oviduct  where  it  can  be  fertilized. 

Dr.  Midgely's  work  suggests  that  ovulation 
only  occurs  in  those  follicles  which  acquire 
threshold  amounts  of  receptors  for  LH.  If  so, 
this  step  of  the  reproductive  process  would  be 
a  possible  point  of  interception,  and  hence, 
contraception.  A  means  of  contraception  at 
this  phase  of  the  reproductive  process  might 
be  superior  to  other  contraceptive  means  be- 
cause it  would  closely  mimic  a  normal  process. 
During  a  woman's  lifetime,  relatively  few  eggs 
leave  the  ovary.  Most  remain  within  the  ovary 
because  the  follicles  which  enclose  them 
either  fail  to  develop  or  develop  partially  and 
degenerate.  Presumably,  they  do  not  develop 
sufficient  receptors  to  bind  LH.  If  this  is  true, 
drug-induced  restriction  or  inhibition  of  LH 
receptors  may  lead  to  contraception  by  a 
mechanism  that  resembles  what  normally 
occurs,  that  is,  degeneration  of  the  follicle. 
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Aging  Studies  in  Immune  System 

The  immune  system,  made  up  of  specialized 
cells,  organs,  and  body  chemicals,  serves  to 
protect  individuals  from  invading  organisms 
from  outside  the  body,  such  as  bacteria  and 
viruses,  or  from  deviant  antigenic  challenges 
from  within  the  body,  such  as  cancer  cells. 

The  health  of  an  individual  depends  upon  an 
active  immune  system.  This  system  is  known 
to  decline  gradually  with  advancing  age,  thus 
leaving  elderly  persons  more  susceptible  to 
infectious  disease  and  to  disorders  such  as 
cancer  and  other  autoimmune  diseases,  which 
increase  in  incidence  with  age. 

Scientists  at  the  NICHD  Gerontology  Research 
Center,  led  by  Dr.  Takashi  Makinodan,  are  in- 
vestigating aspects  of  immunity  through 
studies  with  aging  populations  of  mice.  They 
are  beginning  to  pinpoint  where  in  the  com- 
plex immune  system  this  "wearing-out"  proc- 
ess might  begin. 

The  decline  in  immunologic  activities — im- 
munosenescence — can  be  due  to  changes  in 
the  cells  of  the  immune  system,  changes  in 
their  environment,  or  a  combination  of  the 
two.  In  order  to  investigate  this,  the  scientists 
cultured  lymphoid  cells  of  old  and  young  mice 
donors  in  young  and  old  recipient  mice.  If 
the  immunologic  decline  is  due  primarily  to 
changes  in  the  cells  themselves,  then  old  cells 
would  be  expected  to  perform  poorly  in  young 
recipients,  and  young  cells  perform  vigorously 
in  old  recipients.  If  the  decline  is  due  pri- 
marily to  changes  in  the  cellular  environment, 
then  old  cells  should  perform  vigorously  in 
young  recipients  and  young  cells  poorly  in  old 
recipients. 

The  scientists  found  both  factors  are  respon- 
sible, but  that  the  cells  account  for  90  percent 
of  the  decline  and  the  cellular  environment,  or 
humoral  aspects,  only  10  percent. 

Other  studies  of  this  group  have  shown  that 
the  activity  of  bone  marrow  stem  cells  de- 
clines with  age.  That  is,  the  stem  cells  lose 
their  ability  to  differentiate  into  T  cells  (those 
formed  in  the  thymus)  and  B  cells  (those 
formed  in  the  bone  marrow).  These  T  and  B 
cells  are  lymphocytes  necessary  for  an  effective 
immune  response.  With  aging,  these  T  and  B 
cells  lose  their  ability  to  proliferate  efficiently 
in  response  to  antigen  stimulation  and  give 
rise  to  functional  progeny.  Another  type  of 
cell,  the  A  cell  or  accessory  cell,  appears  to 
be  unaffected  by  aging.  These  A  cells  in  some 
way  cooperate  with  B  and  T  cells  in  response 
to  a  challenge  by  an  antigen. 


In  other  recent  work,  the  investigators  studied 
possible  underlying  causes  for  the  inability  of 
the  T  and  B  cells  to  produce  effective,  potent 
cells  in  numbers  great  enough  to  respond  to 
a  challenge.  They  found  that  the  inability  may 
be  due  to  the  presence  of  a  certain  type  of 
repressor  cell,  known  to  be  more  common  in 
old  than  in  young  mice.  The  Center  scientists 
are  attempting  to  correct  and  explain  the  de- 
fect in  this  part  of  the  immune  system  by 
removing  the  repressor  cells. 

Conditioning  to  Treat  Fecal  Incontinence 

An  NICHD  study  at  the  Gerontology  Re- 
search Center,  Baltimore,  indicates  that  pa- 
tients with  chronic  severe  fecal  incontinence 
manifested  by  daily  soiling  can  be  trained  to 
become  continent.  This  is  so  even  when  the 
incontinence  can  be  attributed  to  organic 
lesions — for  example,  following  rectal  surgery. 

This  study  is  from  an  ongoing  program  led  by 
Dr.  Bernard  T.  Engel.  Other  studies  in  this 
program  already  have  shown  that  human  pa- 
tients with  abnormal  heart  rhythms  can  be 
taught  to  control  these  rhythms,  and  that 
monkeys  can  be  trained  to  control  their  heart 
rates. 

In  their  study  of  incontinence,  Dr.  Engel  and 
his  associates  first  noted  that  all  of  the  patients 
lacked  a  normal  reflex  called  the  recto-sphinc- 
teric  reflex.  In  this  reflex,  stretching  of  the 
rectum — which  would  occur  when  a  stool  en- 
ters the  rectum — leads  to  the  relaxation  of 
the  internal  sphincter,  a  muscle  ring  just  above 
the  anal  passage.  The  reflex  also  causes  con- 
traction of  the  external  sphincter,  a  muscle 
ring  at  the  end  of  the  anal  passage.  Relaxation 
of  the  internal  sphincter  permits  the  stool  to 
pass  into  the  rectum,  and  contraction  of  the 
external  sphincter  prevents  the  stool  from  be- 
ing expelled.  When  they  entered  the  study, 
none  of  the  patients  had  a  measurable  external 
sphincteric  response. 

Following  training,  however,  all  of  the  incon- 
tinent patients  learned  to  control  their  re- 
sponses within  four  training  sessions.  Further- 
more, follow-up  studies  as  much  as  five  years 
later  showed  that  these  patients  remained 
continent. 

Training  consists  of  showing  a  patient  tracings 
of  his  sphincteric  responses  at  the  same  time 
that  his  rectum  is  being  artificially  distended 
by  a  balloon.  Patients  are  given  encourage- 
ment whenever  a  normal  response  is  made, 
but  verbal  reinforcement  is  gradually  de- 
creased as  it  becomes  clear  that  the  patients 
are  able  to  control   their  sphincters. 
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These  findings  are  important  because  they 
indicate  means  of  treating  a  problem  for 
which  there  is  no  consistently  effective  alter- 
native therapy.  In  addition,  the  success  suggests 
that  training  using  the  methods  developed  by 
these  investigators,  might  be  extended  to  the 
treatment  of  functional  disorders  of  other 
systems  characterized  by  responses  heretofore 
believed  to  be  entirely  involuntary. 

Factors  Predisposing  to  Peptic  Ulcer 

In  a  society  in  which  most  infectious  dis- 
eases are  controlled,  chronic  diseases  such  as 
stroke,  cancer,  coronary  heart  disease,  and 
others,  have  become  the  leading  causes  of 
illness  and  death,  particularly  among  older 
persons. 

An  NICHD-supported  investigation,  through 
the  University  of  California  at  Berkeley,  has 
identified  certain  characteristics  of  college  age 
men  which  predispose  them  to  increased  inci- 
dence of  specific  diseases  in  later  life. 

The  most  recent  data  gathered  by  Dr.  Ralph 
S.  Paffenberger  and  his  associates  indicate 
that  habitual  coffee  drinking  is  a  better  pre- 
dictor of  later  peptic  ulcer  than  any  of  the 
other  characteristics  they  studied,  and  milk 
drinking  is  common  to  those  persons  most 
likely  to  remain  ulcer  free.  The  apparent  re- 
lation of  coffee  drinking  to  peptic  ulcer  sug- 
gests that  breaking  a  coftee-drinking  habit 
might  forestall  or  prevent  development  of  this 
serious  disorder. 

Other  factors  that  appear  related  to  peptic 
ulcer  are:  soft  drink  consumption,  tobacco 
smoking,  lower  systolic  (pumping)  blood 
pressure,  less  participation  in  physical  activity 
and  varsity  sports,  and  a  history  of  indigestion 
and  diarrhea.  Surprisingly,  neither  tea  nor 
alcohol  consumption  in  college  seems  to  in- 
fluence occurrence  of  ulcer  in  later  life.  The 
study  turned  up  no  personality  or  psycholog- 
ical traits  distinguishing  the  ulcer  prone  from 
other  students. 

Data  on  peptic  ulcer  and  other  diseases 
studied  by  these  investigators  are  based  on 
medical  records  of  some  50,000  men  who 
were  in  college  between  1916  and  1940,  plus 
questionnaires,  case-studies,  and  death  cer- 
tificate studies  16  to  50  years  later. 

Other  data  gathered  by  this  group  identify 
characteristics  which  predispose  college  age 
men  to  an  increased  incidence  of  old-age- 
onset  diabetes  mellitus.  These  predisposing 
characteristics  were  higher  systolic  blood  pres- 


sure, lower  lung  capacity,  a  parental  history  of 
diabetes  mellitus,  and  greater  weight-for- 
height.  Greater  weight-for-height  in  college 
seemed  the  best  predictor  of  subsequent  dia- 
betes. Presumably,  reduction  of  obesity  through 
diet  or  exercise  might  forestall  the  onset  of 
this  disease. 

In  another  part  of  the  study,  predisposing 
characteristics  of  coronary  heart  disease  were 
identified.  These  were  cigarette  smoking,  high 
resting  and  pumping  blood  pressure,  physical 
inactivity,  greater  weight-for-height,  shortness 
in  stature,  sense  of  exhaustion,  and  early  death 
of  parents.  Again  it  appears  that  if  weight, 
smoking,  and  blood  pressure  could  be  re- 
duced, incidence  of  coronary  heart  disease 
might  decrease. 
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The  National  Institute  of 
Dental  Research 

As  the  chief  sponsor  of  dental  research  and 
the  training  of  dental  scientists  in  the  United 
States,  the  National  Institute  of  Dental  Re- 
search is  interested  in  studies  ranging  from 
the  causes  of  diseases  of  the  mouth  to  the 
development  and  application  of  better  meth- 
ods for  treating  and  preventing  them. 

Today  investigators  in  over  30  different 
branches  of  science  are  contributing  an  ever 
growing  base  of  information  on  which  the 
Institute  is  building.  The  oral  diseases  are  so 
complex  that  solutions  to  the  questions  they 
raise  require  the  cooperation  of  clinicians,  epi- 
demiologists, and  laboratory  workers.  A  bio- 
materials  scientist,  a  microbiologist,  an  engi- 
neer, and  an  embryologist  may  all  have  to 
work  together  in  order  to  solve  a  particular 
problem,  for  example. 

The  findings  reviewed  here  illustrate  the  basic 
research  conducted  and  supported  by  NIDR 
to  improve  the  oral  health  of  the  Nation. 

Caries  Vaccine — Problems  and  Prospects 

A  relatively  recent  Institute  approach  to 
caries  prevention  is  exploration  of  the  possi- 
bility of  a  caries  vaccine.  The  injection  of 
killed  bacteria  in  rats  gave  encouraging  but 
variable  protection  against  tooth  decay  when 
the  animals  were  later  inoculated  with  the 
same  kind  of  bacterium.  Dr.  Jason  M.  Tanzer, 
now  at  the  Veterans'  Administration  Hospital, 
Newington,  Connecticut,  collaborated  with 
his  former  NIDR  colleagues,  Dr.  George  J. 
Hageage,  Jr.,  and  Dr.  Rachel  H.  Larson,  in  a 
study  of  a  vaccine  containing  Streptococcus 
mutans.  This  organism,  derived  from  human 
caries  lesions,  readily  destroys  rat  teeth  when 
animals  are  infected  with  it  and  fed  a  sugar- 
rich  diet.  The  bacterium  attacks  not  only  the 
smooth,  vertical  sides  of  the  teeth  but  also 
crevices  in  their  chewing  surfaces. 

The  ability  of  5.  mutans  to  convert  the  dex- 
trose half  of  the  sucrose  sugar  molecule  into 
an  insoluble,  sticky  form  of  dextran  is  be- 
lieved to  be  very  important  in  the  formation 
of  plaque,  a  bacterial  film  that  collects  on 
teeth  and  accumulates  if  not  removed  regu- 
larly. Bacteria  found  in  root  plaque  differ  from 
those  most  common  in  crown  plaque,  and  it 
appears  that  certain  types  of  plaque  are  also 
closely  linked  with  periodontal  disease,  which 
causes  deterioration  of  tissues  supporting  the 
teeth. 

The  caries  vaccine  acts  in  two  ways.  First,  it 


stimulates  formation  of  the  usual  antibodies 
in  the  blood  stream  that  provide  immunity 
against  most  bacterial  infections  in  the  body. 
Second,  and  more  significantly,  it  increases 
the  secretion  of  antibody  in  saliva,  the  only 
body  fluid  that  bathes  the  bacteria  on  teeth. 
Immunoglobulin  A  (IgA),  the  important  anti- 
body in  saliva,  prevents  infections  without 
killing  bacteria  or  reducing  the  total  amount 
of  plaque.  Rather,  as  other  NIDR-supported 
research    by   Dr.    Ronald    Gibbons   at    Forsyth 

Dental  Center,  Boston,  has  shown,  IgA  can 
make  certain  bacteria  clump  together  and  thus 
interfere  with  their  attachment  to  various 
tooth  surfaces. 

Dr.  Tanzer's  group  is  perplexed  by  the  inabil- 
ity of  their  vaccine  to  immunize  their  rats  con- 
sistently. Moreover,  some  of  their  animals 
developed  sores  where  they  were  injected 
under  the  skin.  Accordingly,  other  dental  sci- 
entists are  now  using  monkeys,  which  have  a 
larger  variety  of  organisms  and  react  more 
like  humans  than  rats  do.  Studies  now  in 
progress  should  show  whether  an  inoculation 
for  just  one  organism  can  appreciably  and 
safely  reduce  decay  in  subhuman  primates. 
Only  then  can  vaccines  be  considered  ready 
for  human  testing. 

Saliva  Protects  Against  Disease 

Compared  to  blood  or  urine,  saliva  is  a 
poorly  understood  body  fluid.  Its  content 
varies  genetically  and  with  the  state  of  health. 
Different  sets  of  salivary  glands  produce  chem- 
ically different  secretions.  IgA  antibodies  can 
prevent  some  bacteria  from  attaching  to  tooth 
surfaces,  as  previously  noted,  and  specific 
salivary  molecules  also  temper  the  ability  of 
a  large  number  of  bacteria  to  attach  to  the 
surfaces  of  the  epithelial  cells  that  line  the 
mouth  and  the  rest  of  the  alimentary  tract. 
Moreover,  the  constant  flow  of  saliva  mechan- 
ically removes  many  bacteria. 

Bacteria  cannot  cause  disease  unless  they  are 
able  to  settle,  multiply,  and  accumulate  by- 
products harmful  to  their  host.  The  predilec- 
tion of  specific  bacteria  for  certain  places  is 
well  known.  For  example,  diphtheria  attacks 
the  back  of  the  throat,  not  the  tongue.  Strepto- 
coccus salivarius  attaches  by  the  hundreds  to 
epithelial  cells  that  line  the  cheek,  but  only 
a  few  of  this  species  appear  on  epithelial  cells 
covering  the  jawbones. 

In  searching  for  mechanisms  of  attachment, 
scientists  at  the  Forsyth  Dental  Center  turned 
to  a  class  of  molecules  in  which  proteins  are 
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bound  to  complex  sugars.  Since  some  of  these 
glycoproteins  form  the  molecular  bases  of  the 
familiar  "blood  group"  antigens  on  cell  walls 
and  also  serve  as  attachment  sites  for  certain 
viruses  and  Mycoplasma  organisms,  Drs.  Ray 
C.  Williams  and  Ronald  J.  Gibbons  reasoned 
that  these  surface  antigens  might  also  anchor 
bacteria. 

Earlier,  the  scientists  had  showed  that  some  of 
the  "blood  group"  glycoproteins  also  occur 
in  saliva  and  bind  selectively  to  certain  bac- 
teria, making  them  clump  together.  Next, 
they  demonstrated  that,  by  occupying  the  at- 
tachment sites  of  certain  bacteria,  these  glyco- 
proteins could  prevent  the  organisms  from 
attaching  to  epithelial  cells.  The  investigators 
found  that  saliva  even  detached  bacteria  that 
had  already  fastened  to  epithelial  cells. 

In  other  experiments,  epithelial  cells  were 
scraped  from  the  inner  surface  of  cheeks, 
washed,  and  exposed  to  various  species  of 
streptococci.  Both  5.  sanguis  and  S.  salivarius 
clung  to  these  epithelial  cells  so  closely  that 
further  washing  could  not  remove  them.  How- 
ever, if  the  epithelial  cells  were  first  treated 
with  antisera  to  the  blood  group  protein,  far 
fewer  streptococci  could  attach.  Antibody  in 
the  antisera  had  covered  the  binding  sites 
which  the  glycoproteins  normally  exposed  on 
the  cell  surfaces.  In  this  way  Drs.  Williams 
and  Gibbons  proved  that  salivary  glycopro- 
teins can  compete  with  those  on  cell  walls 
as  bacterial  traps. 

Dr.  Gibbons  also  pointed  out  that,  because 
surfaces  of  cells  in  different  regions  of  the 
body  have  different  collections  of  antigenic 
glycoproteins,  it  is  understandable  that  specific 
bacteria  colonize  particular  places.  Since  these 
glycoproteins  are  genetically  determined,  they 
may  be  responsible  for  the  resistance  or  the 
susceptibility  to  certain  diseases  that  appears 
to  correlate  with  blood  groups. 

Bacterial  Evolution  and  Disease 

Of  the  many  forms  of  bacteria  in  the  mouth, 
some  cause  disease,  some  are  harmless,  and 
some  may  even  be  useful.  It  would  be  helpful 
to  know  why  seemingly  similar  organisms 
differ  so  greatly  in  their  effects.  To  show  evo- 
lutionary relations  among  bacteria,  small  en- 
zyme molecules  that  perform  almost  identical 
digestive  functions  in  a  number  of  different 
bacteria,  and  which  operate  under  similar 
control  systems,  are  being  analyzed  by  an  In- 
stitute scientist. 

Dr.  Jack  London  finds  that  the  borderline  be- 
tween the  harmless  and  harmful  may  be  only 


the  width  of  a  few  molecules.  He  hopes  that 
studies  of  bacterial  evolution  will  explain  how 
disease-causing  types  develop  from  free-living 
relatives  that  apparently  survived  on  simple 
inorganic  substances  for  over  two  billion  years. 

Traditionally,  the  evolution  of  higher  plants 
and  animals  has  been  traced  by  comparing 
living  species  with  fossil  remains  for  similari- 
ties and  differences  in  form,  but  bacterial 
structural  forms  are  few,  and  have  not 
changed  over  millenia.  One  test,  the  Gram 
stain,  does  separate  all  bacteria  into  two 
different  kindreds.  Organisms  with  walls  that 
accept  the  stain  are  in  a  separate  category  from 
those  which  reject  it.  Beyond  this  division, 
most  bacteriologists  have  relied  on  growth 
habits,  food  substrates,  and  digestive  waste 
products  to  assign  an  organism  a  place  within 
a  few  large  groupings  by  shape,  such  as 
threads,  rods,  or  spheres. 

Dr.  London  considers  that  most  bacterial 
growth  habits  are  no  more  relevant  to  their 
evolutionary  distinctions  than  similarities  of 
diet  and  metabolic  products  would  be  for 
distinguishing  among  pigs,  baboons,  and  hu- 
man beings. 

A  better  evolutionary  tool,  Dr.  London 
maintains,  is  an  enzyme.  Preferably,  the  mole- 
cule should  be  a  small  one  that  is  essential  to 
many  kinds  of  bacteria  for  the  digestion  of  a 
widely  available  type  of  food.  When  large 
chunks  of  such  a  molecule  are  exactly  alike  in 
different  species,  the  similarity  indicates  that 
the  enzyme  occurred  in  the  most  primitive 
organism  and  has  been  conserved  over  the 
ages.  Because  the  enzyme  works  so  efficiently, 
new  hereditary  changes  or  mutations  are 
likely  to  be  harmful,  and  therefore  are  not 
perpetuated.  Scientists  believe  that  the  more 
alike  such  digestive  molecules  are  in  different 
species,  the  more  closely  the  species  are  re- 
lated. They  also  presume  that  a  large  molecule 
which  controls  a  simple  reaction  could 
mutate  and  suryive  more  easily  than  a  small 
one  which  catalyzes  an  essential,  more  com- 
plicated reaction.  It  would  be  most  surprising 
if  a  small  enzyme  that  requires  more  than  one 
binding  site  on  the  molecule  could  mutate 
and  still  function. 

At  present  Dr.  London  has  limited  his  research 
to  Gram-positive  bacteria  which  require  an 
animal  host.  He  noticed  that  only  two  species 
found  in  the  mouth  grow  on  malate,  a  salt  of 
malic  acid  found  in  many  fruits.  One,  Lacto- 
bacillus casei,  is  rod-shaped,  and  associated 
with  tooth  decay.  The  other  organism,  Strepto- 
coccus faecalis,  is  a  sphere  that  generally  lives 
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harmlessly  in  the  intestine;  some  strains  can 
cause  abscessed  teeth  and  rheumatic  heart 
disease,  however. 

A  comparison  of  malic  enzymes  from  ten 
strains  of  S.  faecalis  and  18  strains  of  L.  casei 
showed  that  these  molecules  were  partly  alike 
in  all  strains  because  they  cross-reacted  im- 
munologically. All  of  the  5.  faecalis  malic 
enzymes  also  were  similar  in  electric  charge 
and  molecular  weight.  However,  the  L.  casei 
enzymes  fell  into  two  groups  differing  sharply 
in  electric  charge,  some  being  more  and  others 
less  electronegative  than  the  5.  faecalis  en- 
zymes. 

These  findings  indicate  to  Dr.  London,  that, 
despite  differences  in  shape  between  lacto- 
bacilli  and  streptococci,  these  particular  or- 
ganisms all  shared  a  common  ancestor.  At  a 
later  date,  the  parent  lactobacillus  gave  rise 
to  two  modern  sub-species,  which  probably 
should  now  be  separated. 

In  similar  work,  Dr.  London  has  shown  that 
the  aldolase  enzyme  is  another  good  molecu- 
lar tool  for  grouping  bacteria  into  family  lines. 
It  splits  compound  sugars  and  releases  energy 
for  all  bacteria  that  make  lactic  acid  as  a  diges- 
tive waste.  A  few  of  these  species  comprise 
half  the  inhabitants  of  the  mouth.  Dr.  London 
can  now  show  which  aldolase-producing  bac- 
terial lines  contain  only  harmless  passengers, 
and  which  have  developed  some  dangerous 
members. 

Protein  Deficiency  Increases  Rat  Caries 

Although  experimental  and  field  studies 
show  that  diet  plays  a  very  important  role  in 
tooth  decay,  relatively  little  research  on  the 
effects  of  proteins  in  caries  has  been  con- 
clusive. 

Recently,  however,  Drs.  Juan  M.  Navia  and 
Lewis  Menaker  of  the  University  of  Ala- 
bama's Institute  of  Dental  Research  in  Bir- 
mingham showed  that  offspring  of  rats  kept 
on  a  low  protein  diet  during  pregnancy  de- 
veloped much  more  tooth  decay  after  weaning 
than  offspring  of  mothers  fed  a  protein-rich 
diet.  To  measure  the  effects  of  protein  on 
tooth  development,  the  investigators  hand- 
fed  some  of  the  nursing  pups  with  a  protein 
supplement,  and  others  with  a  protein-free 
supplement  equivalent  in  calories,  minerals, 
and  vitamins.  After  weaning,  all  the  animals 
were  fed  a  diet  with  protein  adequate  for 
good  growth,  but  also  with  abundant  sugar 
to  promote  tooth  decay. 

As  expected,  offspring  of  protein-deprived 
mothers  weighed  about  half  as  much  at  birth 


as  those  of  well-nourished  mothers,  and  never 
achieved  more  than  three-quarters  of  the 
normal  adult  weight.  But  more  importantly, 
they  confirmed  Dr.  Navia's  suspicion  by  de- 
veloping far  more  caries  than  their  well-fed 
contemporaries. 

Pups  given  extra  protein  during  the  nursing 
period  while  teeth  were  forming  weighed 
only  10  percent  less  than  the  advantaged  pups 
and  had  as  much  resistance  to  decay  as  the 
pups  of  well-fed  dams.  Pups  which  received 
plenty  of  non-protein  calories  grew  better 
than  unsupplemented  pups  but  later  suffered 
the  same  severe  caries. 

Dr.  Navia  believes  that  the  tooth  decay  ex- 
perience of  his  rats  parallels  that  of  people  in 
many  parts  of  the  world  whose  poor  oral 
health  and  stunted  growth  he  attributes  to 
diets  containing  too  little  protein  and  too 
much  sugar. 

Fluoride  is  Essential 

TJie  latest  addition  to  the  catalogue  of  nu- 
tritional essentials  for  life  is  the  element 
fluorine. 

Trace  elements,  which  function  in  very  minute 
amounts,  are  easily  overlooked  and  very  hard 
to  test.  This  difficulty  is  illustrated  by  the  fact 
that  scientists  working  under  a  grant  from 
NIDR  had  to  observe  mice  over  a  period  of 
more  than  four  generations  before  they  could 
establish  that  a  fluoride-deficient  diet  reduces 
reproductive  capacity.  With  small  amounts  of 
a  fluoride  salt  in  the  diet,  the  rate  of  success- 
ful pregnancies  in  mice  continued  to  be  at 
least  96  percent.  However,  on  a  very  low 
fluoride  diet  that  was  otherwise  identical,  the 
rate  dropped  to  48  percent  after  the  fourth 
mating.  Then,  when  the  fluoride-deprived 
mothers  were  switched  back  to  the  fluori- 
dated diet,  their  reproductive  capacities  re- 
turned to  normal. 

Dr.  Wallace  D.  Armstrong  and  his  associates 
at  the  University  of  Minnesota  say  that  their 
study  "demonstrates  that  fluoride  satisfies  the 
major  criteria  for  an  essential  trace  element: 
a  deficiency  state  has  been  produced  in  mice 
on  a  diet  low  in  fluorides;  the  deficiency  is 
prevented  and  cured  by  addition  of  fluoride 
alone  to  the  diet." 

The  scientists  also  found  more  severe  anemia 
in  the  fluoride-deficient  mice  during  preg- 
nancy than  in  mice  fed  adequate  fluoride. 
They  suggest  that  perhaps  the  anemia  con- 
tributed to  the  decline  in  reproduction. 
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Local  Fluoride  Benefits  Exceed  Systemic 

Contrary  to  most  current  thinking,  animal 
research  at  NIDR  indicates  that  frequent  ex- 
posure to  low  levels  of  fluoride  in  drinking 
water  gives  much  more  protection  against 
tooth  decay  that  the  incorporation  of  large 
amounts  of  fluoride  into  enamel  during  or 
after  tooth  formation.  The  mechanism  by 
which  fluoride  acts  locally  is  unknown,  but 
several  scientists  have  suggested  that  it  may 
interfere  with  the  working  of  some  bacterial 
enzymes. 

It  is  well  established  that,  during  the  forma- 
tion of  bones  and  teeth,  fluoride  salts  which 
are  absorbed  systematically  through  the  in- 
testine improve  the  size  and  structure  of  the 
mineral  crystals  that  form  the  bulk  of  bones 
and  teeth  and  make  that  mineral  less  soluble 
in  acids.  The  protection  against  tooth  decay 
that  fluoride  provides  has  been  attributed 
chiefly  to  these  systemic  effects  on  tooth  en- 
amel. Many  scientists  have  therefore  assumed 
that  the  reduction  in  tooth  decay  that  fol- 
lowed an  increase  in  the  fluoride  content  of 
the  outermost  layer  of  enamel  by  local  appli- 
cations of  strong  fluoride  solutions  or  gels 
was  due  to  the  improved  resistance  of  enamel 
to  bacterial  acids. 

Now  Dr.  Rachel  H.  Larson  and  her  colleagues 
of  NIDR,  and  James  R.  Mellberg  of  the  Ken- 
dall Company,  Barrington,  III.,  report  evidence 
that  local  effects  of  fluoride  are  far  more  bene- 
ficial than  its  incorporation  into  enamel,  al- 
though both  are  helpful. 

For  a  week  Dr.  Larson  kept  two  groups  of 
weanling  rats  of  the  same  age  and  strain  on 
a  low-fluoride,  starch  diet  that  does  not  en- 
courage decay.  In  this  pre-test  period  one 
group  drank  water  without  fluoride,  while  the 
water  of  the  other  was  strongly  fluoridated. 
Analysis  of  the  erupted  first  and  second  molar 
teeth  showed  six  and  one-half  times  more 
fluoride  in  the  enamel  of  the  second  group 
after  that  week's  exposure. 

For  the  next  56  days  of  the  test  period,  all  the 
animals  were  put  on  a  sugar-rich  diet  after 
being  infected  with  a  strain  of  Streptococcus 
mutans  taken  from  a  decayed  human  tooth. 
During  this  period  the  original  groups  were 
subdivided  so  that  half  of  each  received  water 
without  fluoride  and  the  other  half  drank 
water  with  ten  parts  per  million  of  fluoride. 
This  amount  of  fluoride  is  excessive  for  human 
drinking  water,  but  less  than  was  formerly 
thought  desirable  for  rat  studies.  At  the  end 
of  the  experiment,  the  rats'  teeth  were  an- 
alyzed   for   fluoride,   and    the   decayed   areas 


were  counted  so  that  the  four  groups  (ad- 
vantaged, deprived,  local-action,  systemic- 
action)  could  be  compared  for  fluoride  effects. 

As  expected,  the  advantaged  rats,  that  re- 
ceived fluoride  in  both  the  pre-test  and  test 
periods,  developed  the  least  decay. 

The  deprived  rats,  that  received  no  fluoride  at 
all,  had  more  than  twice  as  many  decayed 
areas  as  the  systemic-action  group  which 
drank  fluoridated  water  only  during  the  pre- 
test week.  The  local-action  rats,  which  had  no 
fluoride  during  the  pre-test  week  and  only 
low  levels  in  their  water  during  the  56-day 
test  period,  surprised  the  investigators  by 
developing  still  less  decay  than  the  systemic- 
action  group.  Moreover,  tooth  analysis  at  the 
end  of  the  experiment  showed  that  the  teeth 
of  the  local-action  group  had  acquired  very 
little  more  fluoride  than  was  found  in  the 
teeth  of  the  deprived  animals  which  con- 
sumed no  fluoride  during  the  test  period. 

Since  such  important  factors  as  heredity,  age, 
diet,  and  bacteria  remained  the  same  in  this 
experiment,  the  results  show  clearly  that  daily 
exposure  to  low  levels  of  fluoride  in  drinking 
water  protects  far  more  against  caries  than 
does  fluoride  incorporation  into  enamel, 
whether  by  local  application  or  by  systemic 
absorption. 

Which  Trace  Substances  Affect  Caries? 

Water  fluoridation  for  caries  prevention 
belongs  in  the  category  of  natural  protective 
agents.  Today  the  search  for  a  new  agent 
against  tooth  decay  may  be  quickened  by  im- 
proved analytical  tools,  but  before  any  new 
substance  can  be  pinpointed  as  protective,  a 
scientist  first  must  suspect  its  value. 

The  index  of  suspicion  increased  sharply  a  few 
years  ago  in  the  course  of  an  NIDR-supported 
study  of  alternate  ways  of  providing  fluoride 
protection  in  certain  low-fluoride  areas  in 
Colombia,  South  America,  where  there  are  no 
central  water  supplies. 

Many  small  towns  isolated  among  high  moun- 
tain ranges  in  Colombia  have  very  stable  pop- 
ulations almost  identical  in  genetic  stock,  size, 
socioeconomic  conditions,  numbers  of  chil- 
dren, and  food  habits.  In  these  communities 
the  average  level  of  natural  fluoride  in  springs 
and  streams  is  not  more  than  0.1  parts  per 
million.  Preliminary  surveys  of  the  suitability 
of  several  towns  for  testing  the  benefits  of 
adding  fluoride  to  table  salt  disclosed  that  one 
town  was  strikingly  different.  In  Heliconia,  the 
rate  of  decay  is  surprisingly  low — only  5.5 
decayed,  missing,  and  filled  permanent  teeth 
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per  child,  as  contrasted  with  a  figure  of  13.9 
in  children  of  the  same  age  in  Don  Matias, 
where  the  rate  of  decay  is  comparable  to  that 
elsewhere  in  much  of  South  America. 

Puzzled  by  such  a  difference  in  otherwise 
highly  similar  towns,  dental  epidemiologists 
wondered  whether  one  or  more  trace  sub- 
stances other  than  fluoride  might  account  for 
better  dental  health  in  Heliconia.  Conversely, 
might  other  compounds  increase  decay  in 
Don  Matias  and  elsewhere? 

To  seek  answers  to  these  questions,  21  ele- 
ments were  studied  in  soil  and  water  samples 
from  the  two  communities.  Spectroscopic 
analyses  of  the  soils  showed  local  differences 
in  the  distribution  of  some  trace  metals,  but 
dietary  histories  and  studies  of  the  sources  of 
common  foodstuffs  support  the  hypothesis 
that  any  effects  of  trace  elements  are  more 
likely  due  to  differences  in  drinking  water  than 
in  food. 

Thirteen  elements  were  present  in  similar 
amounts  in  the  waters  of  both  towns.  Titanium 
was  slightly,  but  not  significantly,  higher  in 
Don  Matias.  However,  levels  of  copper,  iron, 
and  manganese  were  considerably  higher  in 
Don  Matias.  In  contrast,  the  levels  of  calcium, 
magnesium,  and  vanadium  were  significantly 
higher   in    Heliconia. 

Previous  studies  of  correlations  between  the 
presence  of  trace  elements  and  the  amount  of 
caries  in  a  community  have  rarely  excluded 
the  effects  of  fluoride.  But  a  few  surveys  have 
suggested  that  hard  water  may  be  associated 
with  reduced  tooth  decay.  Such  waters  con- 
tain more  than  average  amounts  of  calcium, 
magnesium,  and  molybdenum.  Also,  there  is 
very  limited  evidence  that  excess  copper  and 
manganese  may  promote  decay. 

Before  any  conclusion  can  be  drawn  that  a 
particular  substance  is  useful  or  detrimental 
in  such  a  complex  disease  as  caries,  much 
more  research  is  required  to  separate  the  ef- 
fects of  that  compound  from  the  actions  of 
others.  However,  fifty  years  ago  no  one  specu- 
lated that  a  mere  one  part  per  million  of  any 
substance  in  drinking  water  could  reduce  a 
worldwide  disease.  Yet  fluoride  at  that  con- 
centration gives  today's  best  protection  against 
tooth  decay.  Perhaps  other  trace  substances 
may  also  prove  beneficial. 

This  preliminary  investigation  was  made  by 
Drs.  Robert  L.  Glass  of  Forsyth  Dental  Center, 
Kenneth  J.  Rothman  of  Harvard  University, 
F.  Espinal,  and  Hernan  Velez  of  the  University 
of  Antioquia,   Medellin,  Colombia,  and   N.  J. 


Smith  of  Dow  Chemical  Company,  Midland, 
Michigan. 

Prostaglandins  Influence  Alevolar  Bone  Loss 

A  partial  explanation  of  the  loss  of  alveolar 
bone  that  occurs  in  severe  periodontal  disease 
has  come  from  the  University  of  California  in 
San  Francisco.  Alveolar  bone  forms  the 
ridges  of  the  jaws  and  the  sockets  that  sup- 
port the  teeth.  Its  disappearance  in  the  later 
stages  of  periodontal  diseases  leaves  no  sup- 
port for  natural  teeth  or,  in  many  cases,  even 
for  dentures. 

Dr.  jo  Max  Goodson  found  ten  times  the  nor- 
mal level  of  certain  prostaglandins  in  patients 
with  severe  periodontal  disease.  These  bio- 
logically active  substances,  resembling  hor- 
mones, were  concentrated  in  the  inflamed 
tissues  that  cover  the  ridges  of  alveolar  bone 
and  surround  the  teeth.  Unlike  hormones, 
which  are  synthesized  in  glands  and  usually 
affect  target  tissues  elsewhere,  prostaglandins 
are  synthesized  in  many  parts  of  the  body 
where  they  act  directly. 

Dr.  Goodson  has  shown  that,  in  tissue  cul- 
tures, levels  of  certain  prostaglandins,  equiv- 
alent to  those  he  found  in  the  inflamed  tissues, 
cause  rapid  disappearance  of  bone.  He  rea- 
soned that  substances  known  to  inhibit 
prostaglandin  synthesis  might  help  patients 
with  peridontal  disease. 

The  University  of  California  has  supported 
further  studies  by  Dr.  Goodson  which  indicate 
that  daily  doses  of  vitamin  E,  a  known  pros- 
taglandin inhibitor,  reduced  inflammation  in 
a  small  group  of  patients  with  peridontal  dis- 
ease. Although  control  of  bone  loss  cannot  be 
demonstrated  in  this  human  study,  the  vitamin 
does  appear  to  reduce  inflammation. 

Why  Fever  Blisters  Recur 

The  common  fever  blister,  usually  consid- 
ered more  of  an  annoyance  than  a  clanger,  is 
caused  by  Type  1  of  the  herpes  simplex  virus. 
However,  the  virus  can  be  dangerous  when  it 
infects  the  eyes,  or  the  skin  after  burns,  or 
when  it  attacks  people  taking  immuno- 
suppressive drugs.  It  may  even  be  fatal  to  in- 
fants with  a  systemic  herpes  infection.  More- 
over, its  close  kin,  the  Type  2  herpes  virus, 
causes  a  common  veneral  disease  recently 
linked  to  cancer. 

Both  kinds  of  herpes  infections  differ  from 
most  others  in  that  they  tend  to  repeat  even 
when  high  levels  of  antibody  circulate  in  the 
blood.  The  mechanisms  which  enable  herpes 
to  recur  are  being  studied  by  Dr.  Abner  L. 
Notkins  and  others  at  NIDR. 
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Viruses  can  grow  and  multiply  only  in  cells. 
When  they  have  matured,  the  cell  wall  breaks, 
releasing  new  viral  particles  to  infect  neigh- 
boring cells.  In  defense  against  foreign  in- 
vaders, the  body  makes  antibodies  individually 
tailored  to  each  enemy.  By  surrounding  the 
viral  units,  these  antibodies  inactivate  them  so 
that  they  can  no  longer  infect  cells.  Dr.  Not- 
kins  has  discovered  that,  despite  being  bound 
to  antibodies,  a  very  small  percentage  of 
herpes  particles  remain  infectious. 

Presumably,  virus  particles  are  protected  while 
enclosed  in  the  cells  which  they  have  infected. 
However,  a  few  hours  after  infection,  antigens 
appear  on  the  walls  of  infected  cells  and 
betray  the  presence  of  the  virus.  These  signal 
antigens  call  up  a  series  of  serum  proteins, 
collectively  named  complement,  to  react  with 
antibody.  Together,  complement  and  antibody 
then  destroy  the  infected  cells  and  their  viral 
contents. 

Yet  some  of  the  tiny  viral  units  still  manage  to 
escape  this  second  defense.  Before  the  antigen 
develops  on  the  outer  wall,  a  few  viral  par- 
ticles quickly  pass  through  a  "bridge"  directly 
from  cell  to  cell.  Thus,  they  avoid  detection 
and  escape  the  executioner  proteins,  both 
antibody  and  complement. 

The  body  has  a  third  defense  in  certain  white 
blood  cells.  When  activated,  these  leukocytes 
migrate  from  blood  vessels  into  tissues  and 
there  remove  body  refuse,  such  as  dead  cells, 
bacteria,  antigen-coated  cells,  and  virus- 
antibody  complexes.  The  virologists  at  NIDR 
reasoned  that  if  a  large  number  of  activated 
leukocytes  can  kill  infected  cells,  perhaps  a 
smaller  number  would  still  be  sufficiently  toxic 
to  control  a  virus  infection,  either  by  arresting 
the  metabolic  machinery  of  the  cell  enough 
to  prevent  the  virus  from  using  it  to  multiply, 
or  by  preventing  the  formation  of  bridges 
between  the  cells. 

The  investigators  found  in  culture  preparations 
that  a  limited  number  of  activated  rabbit 
leukocytes  would  permit  herpes-infected  rab- 
bit-kidney cells  to  survive  with  no  evidence 
of  viral  spread,  but  three  days  after  the 
leukocytes  were  removed,  the  virus  multiplied 
again  and  spread.  Therefore,  the  white  cells 
alone,  without  antibody  or  complement,  had 
temporarily  checked  but  not  cured  the  in- 
fection. Likewise,  antibody  and  complement, 
in  the  absence  of  leukocytes,  could  not  stop 
the  infection.  The  infection  was  cured  only 
when  the  scientists  allowed  white  cells  to  in- 
hibit the  infected  kidney  cells  briefly,  then 
added  antibody  and  complement  to  the  cul- 
ture in  the  short  interval  before  bridges  could 


reform.  Later,  when  the  investigators  removed 
the  white  cells,  the  kidney  cells  continued  to 
live  and  grow  normally. 

These  experiments  suggest  that  protection 
against  herpes,  and  probably  against  other  re- 
current viruses,  requires  an  ability  to  make 
antibody,  a  complete,  active  system  of  com- 
plement enzymes,  and  the  capability  to  acti- 
vate and  attract  leukocytes  quickly  to  sites  of 
infection.  A  deficiency  in  any  one  of  these 
three  immune  responses  could  lead  to  recur- 
rent infections. 

Can  a  Virus  Trigger  Diabetes? 

Virologists  at  NIDR  are  also  studying  the 
effects  of  viral  infections  on  the  secretory  proc- 
esses of  salivary  glands  and  of  the  pancreas, 
which  makes  similar  amylase  enzymes  that 
convert  starch  into  sugars.  Diabetes  is  a  pan- 
creatic disease  characterized  by  abnormal 
processing  of  carbohydrates.  Some  research- 
ers hypothesize  that  certain  forms  of  diabetes 
have  a  viral  origin  because  patients  have  re- 
portedly developed  diabetes  shortly  after  such 
infections. 

In  1968  scientists  at  the  University  of  Vermont 
discovered  that  encephalomyocarditis  (EMC) 
virus  can  induce  a  diabetes-like  disease  in 
mice.  This  lead  has  been  followed  by  Drs.  D. 
Wark  Boucher  and  Abner  L.  Notkins  of  NIDR, 
who  now  conclude  that  certain  mice  having 
this  infection  may  prove  to  be  good  models 
for  studying  diabetes. 

The  virologists  found  that  males  in  two  of 
seven  strains  of  mice  are  susceptible  to  EMC 
virus  and  that,  following  this  infection,  many 
of  them  develop  metabolic  symptoms  of  dia- 
betes. The  virus,  they  report,  rarely  causes 
problems  in  females  of  the  two  susceptible 
strains  and  produces  no  diabetic  symptons  in 
infected  males  or  females  of  the  other  five 
strains.  Therefore,  viral  damage  seems  to  de- 
pend on  genetic  factors  determining  sex  and 
strain. 

The  ability  to  handle  a  load  of  sugar  was  im- 
paired in  nearly  ail  of  the  males  according  to 
glucose  tolerance  tests.  Many  animals  had 
sugar  in  their  urine  and  displayed  the  excessive 
hunger  and  thirst  that  afflicts  diabetics.  In 
most  of  the  affected  mice,  blood  sugar  reached 
high  levels  that  dropped  fairly  soon,  but  10  to 
15  percent  of  them  remained  hyperglycemic 
for  over  six  months,  a  long  time  in  the  life  span 
of  a  mouse. 

Insulin  is  made  in  beta  cells  in  areas  of  the 
pancreas  called  islets  of  Langerhans.  The  dia- 
betic  mice  had   fewer  islets  than   usual,   and 
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most  of  these  were  shrunken  and  distorted. 
Tissue  sections  treated  with  fluorescent  dyes 
indicated  that  viral  antigens  were  present  in  the 
beta  cells.  Therefore,  the  investigators  conclude 
that  the  beta  cell  damage  was  a  direct  result  of 
the  EMC  viral  infection. 
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The  National  Institute  of 
Environmental  Health  Sciences 

The  number  and  variety  of  toxic  substances 
released  into  the  environment  as  a  result  of 
modern  technology  increases  year  by  year.  Be- 
cause of  the  nature  of  our  society,  we  become 
more  and  more  dependent  upon  technology 
for  jobs,  transportation,  control  of  diseases, 
production  of  food,  fiber  and  energy,  and  the 
preservation  of  foods  and  material.  No  seg- 
ment of  the  population  can  escape  some  con- 
tact with  potentially  dangerous  substances. 

It  is  imperative,  therefore,  as  recent  history  has 
often  demonstrated,  to  identify  potentially 
dangerous  agents  in  the  environment,  or  pro- 
posed for  future  release,  and  to  understand  the 
consequences  of  human  exposure  to  them  in 
terms  of  overt  and  covert  diseases  and  physio- 
logical disorders.  Knowledge  is  the  first  defense 
against  further  degeneration  of  environmental 
quality  with  its  consequent  toll  on  the  quality 
of  human  health. 

To  develop  such  knowledge  and  understand- 
ing, the  National  Institute  of  Environmental 
Health  Sciences  (NIEHS)  was  created  in  1966. 
NIEHS  research  is  aimed  at  the  solution  of 
health-related  environmental  problems.  Its 
goals  are  to  develop  understanding  of  the  in- 
terrelationships between  chemical  and  physical 
factors  in  the  environment  and  human  dis- 
eases, and  to  help  translate  the  knowledge  de- 
veloped into  planned  action  to  diminish  or 
relieve  human  problems  of  environmental 
origin. 

Halo  Ethers 

Studies  by  a  team  of  scientists  supported  by 
an  NIEHS  Center  grant  at  the  New  York  Univer- 
sity Medical  School  Institute  of  Environmental 
Medicine  have  resulted  in  identification  of  a 
significant  hazard  to  human  health  that  now 
can  be  controlled  or  removed  from  our  en- 
vironment. 

Several  years  ago,  the  scientists,  led  by  Dr. 
Norton  Nelson,  began  studying  bis  chloro- 
methyl  ether,  one  of  a  family  of  organic  chemi- 
cals commonly  called  halo  ethers.  These  com- 
pounds are  used  in  large  quantities  in  the 
chemical  industry  for  polymerization  and 
stabilization  of  polymers.  The  NIEHS  grantees 
suspected,  on  the  basis  of  the  chemical  struc- 
ture of  the  bis  chloromethyl  ether,  that  these 
compounds  might  be  carcinogenic  (capable  of 
producing  cancer). 

Testing  the  compounds  supported  their  sus- 
picions— bis  chloromethyl  ether  was  indeed  a 


potent  carcinogen  when  applied  to  the  skin  of 
mice  or  when  injected  into  mice  or  rats.  Con- 
tinuing studies  showed  that  after  inhalation  of 
the  compound  in  very  low  concentrations  the 
mice  developed  lung  tumors.  This  was  partic- 
ularly important  because  workers  in  the  chemi- 
cal industry  probably  were  exposed  to  fumes 
of  the  compound. 

These  data  were  published  in  scientific  journals 
and  were  confirmed  in  other  laboratories.  In 
addition,  the  NYU  group,  in  concert  with  the 
NIEHS  and  the  National  Cancer  Institute  (NCI), 
considered  these  findings  of  such  significance 
that  a  conference,  partially  supported  by  NIEHS, 
was  called  to  review  the  entire  class  of  halo 
ethers  and  to  answer  questions  as  to  the  pres- 
ent and  projected  use  of  the  compound 
and  the  levels  and  circumstances  of  human 
exposure. 

Representatives  of  NIEHS,  NCI,  the  National 
Institute  of  Occupational  Safety  and  Health 
(NIOSH),  and  the  industries  involved  in  the 
manufacture  and  use  of  these  compounds  at- 
tended the  conference.  As  a  result  of  this  in- 
formation exchange,  one  manufacturer  imme- 
diately stopped  production  of  the  halo  ethers 
and  other  manufacturers  took  direct  steps  to 
minimize  exposure  of  their  workers  to  the 
compounds. 

NIOSH  undertook  studies  to  evaluate  the 
effects  on  humans  and  found  presumptive  evi- 
dence that  lung  cancers  occur  in  workers  ex- 
posed, to  bis  chloromethyl  ether.  To  define  the 
problem  in  terms  of  quantitative  dosage  re- 
sponses, NIOSH  provided  additional  funds  for 
further  studies  on  humans.  At  the  same  time, 
experiments  were  undertaken  to  develop  safety 
criteria  and  standards  on  which  to  base  realistic 
control  measures,  and  for  use  by  the  Depart- 
ment of  Labor  in  surveillance  and  control 
actions.  Concomitantly,  the  NCI  provided  funds 
to  support  research  on  determining  the  rela- 
tionship between  molecular  structure  and 
carcinogenicity  of  the  halo  ethers  as  a  class. 

NIEHS  continued,  and  is  continuing,  to  provide 
basic  support  to  the  NYU  group  to  determine 
the  mechanism  by  which  the  halo  ethers  in- 
duce cancer.  This  information  is  necessary  to 
develop  a  rationale  for  more  effective  predic- 
tion of  the  carcinogenicity  of  chemicals  and 
the  levels  and  circumstances  of  exposure  that 
can  be  expected  to  lead  to  cancer. 

Although  the  importance  of  the  NIEHS  grantees' 
discovery  that  bis  chloromethyl  ether  is  a  po- 
tent carcinogen  is  unquestioned,  the  ramifica- 
tions of  this  discovery  did  not  end  there.  The 
ultimate  benefit  of  the  NIEHS-supported  re- 
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search  on  bis  chloromethyl  ether  lies  not  only 
in  the  fact  that  a  dangerous  compound  and 
industrial  situation  were  identified,  but  also  in 
the  fact  that  other  Federal  agencies  were 
alerted  to  the  possibility  that  other  halo  ethers 
could  be  potential  human  health  hazards. 

Until  a  short  time  ago,  it  appeared  that  bis 
chloromethyl  ether  is  an  occupational  health 
problem  and  not  a  general  environmental 
health  problem  for  the  entire  population.  This 
is  because  almost  the  entire  production  of  the 
compound  is  utilized  by  the  corporation  manu- 
facturing it;  very  little  is  sold  outside  the  plant. 

After  the  NIEHS  had  alerted  other  governmental 
agencies  to  the  potential  hazard  of  other  halo 
ether  compounds,  however,  the  Environmental 
Protection  Agency  recently  was  able  to  identify 
several  chloromethyl  ethers  in  river  water  in 
several  places.  These  compounds  were  present 
in  discharges  from  chemical  plants  in  the  vicin- 
ity and,  subsequently,  were  detected  in  munic- 
ipal drinking  water.  Investigations  into  the 
implications  of  this  finding  are  now  receiving 
high  priority  and  effective  steps  are  being  taken 
to  limit  exposure  and  save  lives. 

It  is  impossible  to  determine  at  this  time  how 
many  people  have  been  exposed  to  bis  chloro- 
methyl ether  or  its  related  compounds.  At  least 
3000  men  are  known  to  have  been  exposed  in 
industrial  situations.  Other  Federal  agencies 
and  the  industries  will  be  keeping  these  men 
under  surveillance  as  a  group  with  above 
average  expectancy  of  developing  cancer. 

In  addition,  the  NIEHS  grantees  at  NYU  are 
following  up  their  original  work  by  conducting 
a  retrospective  study  of  cancer  of  the  lung 
among  industrial  workers  exposed  to  bis 
chloromethyl  ether  since  1948.  Records  of  ex- 
posed workers  in  five  companies  in  which  the 
compound  was  manufactured  or  used  exten- 
sively are  being  collected  from  industry  files. 
Mortality  and  cancer  incidence  will  be  deter- 
mined through  Social  Security  records  and 
death  certificates  and  will  be  related  to  the 
magnitude  and  duration  of  exposure  in  order 
to  develop  a  clearer  understanding  of  the  pos- 
sible hazard  of  the  material  to  man. 

Coal  Dust 

Quantitative  differences  in  chemicals  which 
can  be  extracted  from  bituminous  coal  from 
Pennsylvania  and  Utah  mines  may  help  ex- 
plain the  problem  of  pneumoconiosis  (a 
chronic  fibrous  reaction  in  the  lungs  to  the 
inhalation  of  dust). 

Dr.  Raymond  Suskind,  an  NIEHS  grantee  at  the 
University  of  Cincinnati,  has  conducted  exten- 


sive studies  on  the  pulmonary  effects  of  coal 
dust  and  the  role  of  specific  components  of  the 
dust  in  the  causation  of  pneumoconiosis.  His 
laboratory's  studies  show  what  appears  to  be 
a  relationship  between  the  quantity  of  nickel 
in  the  coal  dust  and  the  incidence  of  the  dis- 
order. 

The  most  striking  chemical  differences  be- 
tween the  Pennsylvania  and  Utah  coal  are  in 
nickel  and  iron  contents,  with  the  Pennsylvania 
coal  being  substantially  higher  in  both.  The 
incidence  of  pneumoconiosis  in  miners  in 
Pennsylvania  is  significantly  higher  than  in  Utah 
miners.  Moreover,  experiments  with  cultured 
cells  show  that  extracts  from  Pennsylvania  coal 
are  substantially  more  toxic  than  those  of  Utah 
coal,  a  quality  which  parallels  the  nickel  con- 
tent in  both  cases. 

Although  these  studies  must  be  viewed  as  only 
suggestive,  other  published  data  on  nickel  indi- 
cate that  this  metal  is  highly  toxic  by  all  routes 
of  administration  in  living  animals  and  to  all 
types  of  cells  with  which  it  comes  into  direct 
contact.  It  appears,  therefore,  to  warrant  more 
intensive  study,  particularly  as  a  pulmonary 
hazard. 

Mutagenic  Agents 

Evidence  accumulated  through  several  dec- 
ades leaves  little  question  that  another  type  of 
health  hazard  exists.  That  is  the  genetic  hazard 
from  many  of  the  products  and  by-products  of 
technology  and  of  a  substantial  number  of 
natural  chemical  agents.  There  are  yet  no  ade- 
quate methods  to  determine  directly  the  level 
of  genetic  damage  produced  in  populations 
inadvertently  exposed  to  these  mutagenic 
agents,  those  capable  of  producing  inheritable 
changes. 

Concern  over  this  deficiency  was  heightened 
by  the  recent  discovery  that  the  nitrofuran 
derivative  AF-2,  which  has  been  used  exten- 
sively as  a  food  additive  in  Japan  since  1965,  is 
possibly  one  of  the  most  potent  mutagenic 
compounds  ever  discovered.  This  points  out 
dramatically  the  need  to  develop  precise  and 
rapid  methods  to  screen  chemicals  prior  to 
their  release,  and  better  methods  to  monitor 
the  population  and  evaluate  the  extent  of 
genetic  damage  produced  in  individuals  as  a 
result  of  accidental  exposure  to  mutagens. 

Concerns  with  the  AF-2  problem  are  two-fold. 
First,  we  do  not  have  adequate  methods  to 
determine  whether  significant  levels  of  genetic 
damage  have  been  produced  in  either  the 
somatic  or  the  germ  cells  of  exposed  persons. 
Second,  even  though  we  could  look  for  an  in- 
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creased  frequency  of  chromosome  damage  in 
cultured  blood  samples  from  exposed  persons, 
we  do  not  have  suitable  control  groups  with 
which  to  compare  the  findings.  This  is  because 
virtually  the  entire  population  of  Japan  has 
been  exposed  to  AF-2  because  of  its  addition 
to  several  Japanese  food  staples.  Thus,  we  can 
not  ascertain  whether  the  aberration  levels  are 
due  to  AF-2  or  represent  the  spontaneous  level 
found  in  the  Japanese  population. 

The  problem  with  AF-2  emphasizes  the  neces- 
sity and  value  of  studies  by  NIEHS  researchers 
of  the  effects  of  environmental  agents  on 
genetic  information  in  both  somatic  and  germ 
cells.  Dr.  Frederick  J.  deSerres  and  other  sci- 
entists are  particularly  concerned  with  agents 
that  may  cause  long-term  genetic  effects,  those 
that  would  appear  only  after  a  long  lag  time. 

Currently,  they  are  developing  a  simple  assay 
to  monitor  the  human  population  for  gene 
mutations.  They  are  attempting  to  find  whether 
a  chemical  known  to  be  mutagenic  in  experi- 
mental organisms  can  produce  mutations  in 
man  and  how  these  effects  can  be  measured. 
Test  systems  that  can  be  used  on  man,  in  pref- 
erence to  animals,  are  needed  to  determine 
chromosomal  damage  and  gene  mutations. 

Because  there  is  growing  conviction  among  sci- 
entists that  genetic  disease  probably  contrib- 
utes to  inherent  susceptibility  to  other  disease 
and  may  indeed  be  causal  in  some  types  of 
cancer,  these  researchers  are  also  attempting 
to  stimulate  other  research  and  by  seeking 
areas  of  expertise  abroad.  They  now  are  col- 
laborating with  three  laboratories  in  Germany, 
which  are  working  on  new  and  better  method- 
ology for  detecting  genetic  damage,  and  with 
scientists  in  England  and  Japan.  They  are  be- 
ginning a  similar  cooperative  program  with 
scientists  in  the  Soviet  Union. 

In  addition  to  the  work  by  its  intramural  sci- 
entists, the  NIEHS  is  also  supporting — particu- 
larly through  its  grants  to  Environmental  Health 
Sciences  Research  Centers— an  epidemiological 
approach  to  problems  in  environmental  muta- 
genesis. Through  concerted  effort,  it  is  hoped 
that  significant  strides  can  be  made  in  the  area 
of  environmental  mutagenesis. 

Aerosols 

The  widespread  use  of  the  aerosol  "spray 
can"  dispenser  has  resulted  in  another  po- 
tential human  health  hazard,  including  the  po- 
tential for  interfering  with  certain  heart  func- 
tions. 

The  spray  dispenser  has  made  available  a  great 
variety  of  complex  materials  in  respirable  form. 


While  the  acute  toxicity  of  many  of  the  active 
ingredients  in  such  dispensers  has  been  investi- 
gated, little  is  known  about  the  chronic  toxicity 
of  these  compounds,  or  the  toxicity  of  com- 
binations of  these  compounds  and  the  inert 
ingredients  of  the  pressurized  cans. 

In  studies  by  Dr.  Robert  Drew  of  NIEHS,  ex- 
posure of  rats,  rabbits,  and  hamsters  to  aero- 
sols of  aluminum  chloride-hydroxide,  a  constit- 
uent of  virtually  all  deordorant  sprays,  have 
produced  increases  in  lung  weights  and  dam- 
age to  air  passages  in  the  lungs.  Some  of  the 
fluorocarbons  (Freons),  which  are  the  propel- 
lant  gases  and  solvents  in  aerosol  sprays,  have 
been  shown  to  depress  certain  heart  functions, 
such  as  the  contractility  of  the  normal  heart 
muscle.  In  addition,  toxicity  studies  in  progress 
indicate  that  certain  chemicals  in  widespread 
use  may  be  highly  toxic  to  animals  with  pre- 
existing heart  disease  or  respiratory  imbalance. 

Polychlorinated  Biphenyls  (PCBs) 

The  ability  of  edible  marine  species  to  de- 
toxify or  excrete  the  polychlorinated  biphenyls 
and  related  chlorinated  pesticides  may  deter- 
mine whether  such  animals  can  continue  to  be 
used  as  a  safe  food  source  for  humans. 

The  PCBs  are  a  class  of  industrial  chemicals 
contaminating  this  country's  waterways.  Dr. 
James  Fouts  and  other  NIEHS  scientists  have 
been  studying  these  chemicals  to  determine 
how  they  produce  the  toxic  effects. 

Marine  species  are  the  preferred  test  systems 
for  two  reasons.  First,  pollutants  entering  the 
marine  environment  are  frequently  taken  up  by 
marine  species  (both  fresh  and  saltwater)  and 
are  highly  concentrated.  These  species  are 
often  important  as  foods,  and  may  expose  hu- 
mans to  toxic  chemicals.  Second,  a  marine 
species  frequently  is  particularly  sensitive  to 
pollutants,  and  often  predicts  a  human  hazard. 
By  studying  the  effect  of  the  pollutant  on  the 
affected  species,  NIEHS  researchers  get  ad- 
vance information  on  possible  human  health 
effects. 

What  may  be  a  relatively  dilute  concentration 
of  pollutant  in  water  can  be  concentrated  in 
marine  organisms  later  used  by  man.  Knowing 
how  fish  and  other  species  handle  foreign 
chemicals,  and  the  interactions  among  them,  is 
important.  For  this  reason,  NIEHS  scientists  all 
studying  the  effect  of  exposure  to  one  xenobi- 
otic,  or  foreign  chemical,  on  the  subsequent 
toxicity,  uptake,  storage,  metabolism,  and  ex- 
cretion of  other  xenobiotics.  In  this  way,  they 
can  learn  which  organisms  will  store  which 
poisons  and  future  problems  like  the  concen- 
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tration  of  mercury  in  tuna  fish,  an  acute  prob- 
lem some  years  ago,  can  be  avoided. 

NIEHS  studies  have  shown  that  the  PCBs  are  not 
concentrated  in  most  of  the  edible  tissues  in 
fish  and  seafood.  For  example,  the  muscle 
masses  of  the  lobster  are  very  low  in  PCB  or 
DDT  content,  but  the  organs  of  excretion  con- 
centrate and  store  the  pollutants.  Thus,  by  dis- 
carding organs  of  excretion,  we  could  retain 
most  of  the  lobster  for  human  consumption. 
But  these  compounds  may  still  be  a  hazard  in 
shellfish,  such  as  oysters  and  clams,  where  the 
organs  as  well  as  the  muscle  masses  usually 
are  consumed. 

Asbestos 
The  problem   of  how  to   protect  ourselves 
from  hazards  associated  with  compounds  that 
seem  essential  to  our  everyday  living  is  sharply 
apparent  in  the  case  of  asbestos. 

Few  other  minerals  are  so  much  a  part  of 
American  life  as  asbestos.  Impervious  to  heat, 
asbestos  fibers  are  fashioned  into  fireproof 
clothing  and  theatre  curtains  and  such  com- 
mon household  items  as  noncombustible 
drapes,  rugs,  pot  holders,  and  ironing  board 
covers.  Mixed  into  slurry,  asbestos  is  sprayed 
onto  girders  and  walls  to  provide  new  build- 
ings with  fireproof  insulation.  It  is  used  in  floor 
tiles,  roofing  felts,  in  most  plasterboards  and 
wallboards,  plaster  and  stucco,  and  many 
paints  and  putties. 

This  "mineral  of  a  thousand  uses"  is  probably 
present  in  some  form  in  every  home,  school, 
office  building,  and  factory.  Used  in  brake 
linings  and  clutch  facings,  in  mufflers  and 
gaskets,  in  sealants  arid  caulking,  asbestos  also 
is  a  component  of  every  modern  vehicle,  in- 
cluding spacecraft. 

At  first  regarded  as  relatively  harmless  to  man, 
it  has  gradually  come  to  be  recognized  as  the 
probabie  cause  of  several  human  disorders. 
One  is  asbestosis,  a  fibrosis  or  a  fine  scarring 
of  the  lung,  which  leads  to  difficulty  in  breath- 
ing, poor  oxygen  absorption,  and  poor  carbon 
dioxide  removal.  This  hazard  was  identified  in 
the  early  1900's  and  recognized  as  a  separate 
condition  in  the  1920's. 

A  second  hazard  is  the  development  of  a  pre- 
viously rare  tumor  called  mesothelioma,  a 
malignant  tumor  which  occurs  on  the  surface 
of  the  lung  or  abdominal  cavity.  There  is  not, 
as  yet,  a  useful  treatment  for  this  lethal  cancer 
which  was  first  identified  as  being  related  to 
asbestos  exposure  in  the  early  1950's. 

In  the  mid-1950's,  the  association  between 
asbestos  and  carcinoma  of  the  lung  was  devel- 


oped. Somewhat  later,  NIEHS  grantees  at 
Mount  Sinai  School  of  Medicine,  New  York, 
found  that  workers  exposed  to  asbestos  who 
smoke  cigarettes  heavily  are  eight  times  more 
likely  to  develop  carcinoma  of  the  lung  than 
workers  exposed  to  asbestos  who  do  not 
smoke. 

A  fourth  biologic  effect  of  asbestos  is  found  in 
the  demonstration  by  these  NIEHS  grantees 
that  there  is  a  three-fold  increase  in  tumors  of 
the  gastro-intestinal  tract  among  asbestos 
workers. 

The  important  point  about  all  these  effects  is 
that  they  usually  take  20  to  30  years  to  develop. 
It  has  been  estimated  that  out  of  the  approxi- 
mately 5  million  American  men  and  women — 
workers  in  asbestos  plants,  insulation  workers, 
construction  workers,  steamfitters,  carpenters, 
tile  setters,  and  the  like — who  daily  breathe  in 
large  quantities  of  asbestos  fibers,  up  to  40  per- 
cent may  die  as  a  result  of  that  exposure.  We 
do  not  know  yet  with  certainty  whether  meso- 
thelioma, or  other  cancer,  results  only  from 
heavy  exposure  or  whether  prolonged  low-level 
exposure  will  be  equally  injurious. 

Shipyard  workers  in  the  British  Isles  and  in 
Europe  who  were  building  ships  in  the  mid- 
1930's  now  are  showing  an  increase  in  meso- 
thelioma. These  men  did  not  work  directly  with 
asbestos  but  rather  were  down-wind  to  those 
applying  asbestos  insulation  to  the  heating  pipes 
and  boilers.  This  increased  incidence  of  cancer 
was  first  reported  in  about  1970 — 35  years  after 
initial  exposure.  In  the  United  States,  ship 
building  intensified  in  about  1940  when  we  be- 
came involved  in  World  War  II,  and  approxi- 
mately Vh  million  workers  were  exposed  to 
asbestos  as  were  their  colleagues  in  the  British 

Isles  and  the  continent.  They  now  are  at  risk 
of  developing  mesothelioma. 

The  asbestos  hazard  would  be  serious  enough 
if  the  workers  were  the  only  group  at  risk,  but 
asbestos  dust  pollution  also  occurs  in  situations 
not  related  to  the  work  place.  Asbestos  fibers 
can  be  found  in  the  lungs  of  every  adult  who 
lives  in  large  urban  areas  such  as  New  York 
City,  because  the  air  supply  in  many  buildings 
is  contaminated  as  it  passes  through  asbestos- 
lined  spaces.  There  is  cause  for  concern  about 
these  large  populations,  because  little  is  known 
of  the  effects  of  such  prolonged,  low-level  ex- 
posure. 

NIEHS-supported  research,  however,  is  at- 
tempting to  identify  the  dose  responsible  for 
asbestos-induced  disease,  thus  paving  the  way 
for  application  of  appropriate  controls.  In  ad- 
dition, over  the  next  five  years,  the  NIEHS  is 
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investing  approximately  $2.9  million  to  sup- 
port an  Environmental  Health  Sciences  Re- 
search Center  which  will  concentrate  on  asbes- 
tos research.  This  center  has  been  established 
at  Mount  Sinai  School  of  Medicine  under  the 
direction  of  Dr.  Irving  J.  Selikoff,  a  pioneer  in 
asbestos  epidemiology.  It  was  to  Dr.  Selikoff, 
incidentally,  that  the  Environmental  Protection 
Agency  recently  turned  for  recommendations 
when  confronted  with  asbestos  contamination 
of  drinking  water  in  Duluth,  Minnesota. 

Scientists  at  the  center  already  have  developed 
capabilities  for  accurate  quantitative  work. 
These  capabilities  will  advance  understanding 
of  the  effects  of  microparticulates  to  which 
man  is  exposed  throughout  his  life. 
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The  National  Institute  of 
General  Medical  Sciences 

Cellular  and  Genetic  Aspects  of  Disease 

The  National  Institute  of  General  Medical 
Sciences,  in  supporting  the  research  of  cell  sci- 
entists and  geneticists,  among  others,  often  is 
in  a  position  to  foster  work  of  potentially  wide- 
spread and  direct  interest  to  the  categorical, 
disease  oriented  Institutes.  Just  as  those  studies 
focussed  on  a  specific  disease  process  often 
illuminate  on  unexpected  aspect  of  the  normal 
functioning  of  the  organism,  so  can  studies  of 
normal  cell  function  give  a  profound,  new 
insight  to  the  mechanism  of  diseases.  The  fol- 
lowing brief  reviews  of  the  results  of  such  re- 
search are  presented  as  examples  of  the  inter- 
play among  the  apparently  diverse  fields  of 
genetics,  cell  biology,  and  pharmacology,  on 
one  hand,  and  the  clinical  problem  areas  of 
cancer,  vascular  disease,  and  drug  toxicity  on 
the  other. 

Atherosclerosis:  A  Benign  Tumor? 

Atherosclerosis  is  a  vascular  disease  that  de- 
velops gradually  with  age  in  most  people;  some 
individuals  and  some  families,  however,  show  a 
greater  propensity  to  develop  the  disease.  The 
lining  of  the  arterial  blood  vessels  shows  local- 
ized areas  of  overgrowth  of  collections  of 
smooth  muscle  cells,  collagen,  and  cholesterol 
and  other  lipid  materials.  These  lesions  or 
plaques  may  become  enlarged  enough  to  ob- 
struct blood  flow  and  cause  a  stroke  or  a 
coronary  heart  attack  in  some  patients.  In 
others,  the  weakened  vessel  may  rupture,  caus- 
ing internal  bleeding.  Fortunately,  for  the 
majority  of  affected  persons  the  process  is 
silent,  causing  no  visible  or  detectable  disease 
symptoms.  Even  so,  the  prevalence  of  these 
lesions  is  so  widespread  that  their  origin  is  a 
matter  of  great  concern.  In  one  view,  it  is  sup- 
posed that  cholesterol  and  other  blood  lipids 
when  in  high  concentration  may  penetrate  the 
vessel  wall  and,  acting  as  a  local  source  of 
irritation,  cause  the  lesion  to  develop. 

By  contrast,  as  a  result  of  recent  experiments 
on  tissue  from  healthy  and  atherosclerotic 
vessel  walls,  Dr.  Earl  Benditt  of  the  University 
of  Washington  feels  the  atherosclerotic  lesions 
may  be  non-malignant  tumorous  growths  that 
may  be  caused  by  viruses  or  chemicals  in  the 
environment,  acting  on  the  cells  of  the  blood 
vessel  walls  of  genetically  susceptible  individ- 
uals. Dr.  Benditt  reached  this  conclusion  by 
extending  and  applying  discoveries  of  basic 
scientists  in  genetics  and  cell  biology  to  human 
disease. 


The  activity  of  an  intracellular  enzyme,  glu- 
coses-phosphate dehydrogenase,  can  be  easily 
measured  in  very  small  tissue  samples.  This 
enzyme  exists  in  at  least  two,  closely  related 
forms  or  isoenzymes  which  can  be  separately 
identified.  Since  the  genes  determining  these 
isozymes  are  located  on  the  X  chromosomes 
(two  of  which  are  carried  by  women),  women 
may  have  either  one  or  both  isozymes,  de- 
pending upon  their  inheritance.  It  is  hypothe- 
sized that  one  of  the  two  X  chromosomes  in 
each  female  cell  is  suppressed  at  random  dur- 
ing embryonic  development,  so  that  a  woman 
who  inherited  both  isozymes  from  her  parents 
will  show  a  fine  mosaic  pattern  of  cells,  some 
having  one  isozyme  and  some  the  other.  By 
examining  and  assaying  small  samples  of 
atherosclerotic  plaques  from  affected  females, 
Dr.  Benditt  almost  always  found  one  or  the 
other  isozyme  in  each  sample,  but  not  both. 
This  strongly  suggested  that  each  plaque  is 
essentially  of  "monoclonal"  origin,  derived 
from  a  single  cell  which  had  somehow  been 
caused  to  proliferate.  This  pattern  was  in  con- 
trast to  assays  of  normal  artery  walls,  where 
even  the  tiniest  samples  would  contain  a  fairly 
even  mixture  of  the  two  isozymes  (from  the 
mixtures  of  the  two  cell  types).  A  total  of  30 
plaques  and  130  samples  of  normal  artery  walls 
from  10  females  have  now  been  studied  in  this 
fashion. 

In  addition,  there  were  other  specific  char- 
acteristics of  the  disease.  Histological  exami- 
nation reveals  that  plaques  occur  in  specific 
sites  near  the  branching  of  vessels  and  on  cer- 
tain vessels,  which  also  appear  to  be  areas 
where  there  is  a  rapid  proliferation  of  the  ves- 
sel wall  cells.  Dr.  Benditt's  groups  believes  that 
enhanced  cell  turnover,  possibly  in  some  peo- 
ple the  result  of  high  blood  cholesterol  levels, 
increases  expression  of  a  selective  advantage 
in  cells  transformed  by  another  agent,  such  as 
a  chemical  mutagen  or  a  virus.  Evidence  has 
been  obtained  that  hypertension  also  leads  to 
increased  cell  proliferation.  It  is  well  known 
that  hypertension  predisposes  to  coronary 
artery  atherosclerosis. 

The  observations  by  Dr.  Benditt  raise  the  pos- 
sibility that  atherosclerosis  has  more  specific 
causes  than  high  blood  cholesterol  levels  and 
may  in  fact  be  due  to  agents  such  as  chemical 
mutagens  or  viruses,  derived  from  the  environ- 
ment, acting  in  a  susceptible  host. 

Cholesterol  Synthesis  and  Heart  Disease 

It  is  generally  agreed  that  a  high  blood 
cholesterol  level  can  play  an  important  role 
in  the  genesis  of  heart  and  vascular  disease,  as 
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previously  described.  Indeed,  one  rare  afflic- 
tion (termed  the  homozygous  form  of  domi- 
nant familial  hypercholesterolemia)  is  charac- 
terized by  extremely  high  cholosterol  levels  in 
the  blood  and  by  coronary  vascular  disease 
that  usually  results  in  the  affected  person's 
death  before  age  30.  A  basic  biochemical  de- 
fect which  results  in  these  high  cholesterol 
levels  has  now  been  identified  by  Dr.  Joseph 
Goldstein  of  the  University  of  Texas  in  Dallas, 
and  can  be  demonstrated  in  tissue  cultures 
from  the  skin  of  such  patients. 

Ordinarily  the  rate  of  production  of  a  key 
cellular  enzyme  needed  for  synthesis  of 
cholesterol  is  reduced  when  there  is  sufficient 
cholesterol-containing  lipoprotein  in  the  cir- 
culation. This  process,  a  form  of  "negative 
feedback  control",  appears  to  be  lacking  in 
the  cells  of  these  affected  patients,  who  there- 
fore continue  to  produce  large  quantities  of 
the  enzyme,  leading  in  turn  to  excessive 
cholesterol  synthesis  and  high  blood  levels. 

Work  by  Dr.  Goldstein  and  his  colleagues  has 
shown  that  the  primary  genetic  abnormality  is 
a  defect  in  the  cell  surface.  Normally  the  event 
signalling  the  cell  to  turn  off  enzyme  produc- 
tion is  the  binding  of  the  blood  lipoproteins  to 
receptor  molecules  on  the  cell's  surface.  It  was 
found  that  the  cells  of  patients  with  severe 
hypercholesterolemia  are  almost  completely 
lacking  in  this  cell  surface  receptor. 

Tests  for  the  genetic  predisposition  toward 
high  blood  cholesterol  levels  can  now  be 
developed,  and  suitable  preventive  regimens 
can  be  prescribed  early  in  life.  In  addition, 
new  insights  have  been  gained  on  how  en- 
zymes are  regulated,  and  how  iack  of  regu- 
lation can  produce  disease. 

Human  Enzymes  and  Lung  Cancer 

The  term  "human  genetic  polymorphism" 
denotes  inheritable  differences  in  the  structure 
or  function  of  any  molecular  component  of 
the  body  that  might  distinguish  one  person 
from  another.  Perhaps  the  best  known  of  these 
inherited  variances  are  the  major  blood  types, 
the  A,  B,  and  O,  and  the  Rh  factors,  but  many 
others  are  recognized  and  countless  more 
undoubtedly  exist  in  view  of  the  thousands 
and  thousands  of  different  proteins  present  in 
the  human  organism.  In  general,  the  great 
bulk  of  such  variations  appear  to  be  not  harm- 
ful, but  knowledge  of  their  characteristics  may 
under  certain  circumstances  assume  medical 
significance,  as  is  the  case  with  blood  trans- 
fusions based  on  blood  typing. 

Dr.  Charles  R.  Shaw  of  the  University  of  Texas, 


Houston,  has  been  studying  aryl  hydrocarbon 
hydroxylase  (AHH),  a  polymorphic  enzyme  sys- 
tem that  modifies  a  wide  variety  of  hydrocar- 
bon chemicals,  including  many  drugs,  insecti- 
cides, and  chemical  carcinogens,  The  activity 
and  amount  of  this  enzyme  increases  when  the 
white  blood  cells  are  exposed  to  the  chemical 
agents.  This  is  a  common  phenomenon  known 
as  "enzyme  induction."  The  genetic  polymor- 
phism found  in  the  AHH  system  is  relative  to 
the  increase  of  enzyme  activity  after  exposure 
to  such  agents.  For  example,  after  exposure  of 
the  white  blood  cells,  the  enzyme  activity  of 
some  people  only  doubles  (type  AA);  in  other 
people  (type  BB)  it  quadruples,  while  in  a  third, 
intermediate,  group  (type  AB)  it  triples.  This 
variation  in  "inducibility"  is  inherited  in  a  sim- 
ple mendelian  fashion.  In  other  words,  all  chil- 
dren from  families  in  which  one  parent  is  type 
AA  and  the  other  is  type  BB  will  be  found  to 
be  type  AB. 

Dr.  Shaw  has  also  shown  that  persons  with  the 
intermediate  (AB)  or  high  (BB)  inducibility  type 
of  AHH  enzyme  system  are  far  more  likely  to 
develop  lung  cancer  than  those  of  genetic  con- 
stitution AA.  Thus  susceptibility  to  this  cancer 
is  in  part  inherited.  He  feels  the  AHH  enzyme 
system  converts  potential  cancer-producing 
chemicals  in  tobacco  smoke  or  polluted  air 
into  active  forms,  and  people  with  higher  in- 
duced levels  of  the  enzyme  run  a  greater  risk 
from  exposure  to  these  agents. 

Dr.  Shaw  is  now  perfecting  a  simple  blood  test 
to  detect  the  genetic  differences  in  AHH  in- 
ducibility. This  should  enable  persons  with  a 
greater  genetic  predisposition  toward  lung  can- 
cer to  take  precautions  to  avoid  smoking  and 
exposure  to  other  carcinogens. 

Vitamin  C  and  Drug  Detoxification 

It  has  been  recognized  that  most  therapeutic 
drugs  are  metabolized  in  the  liver  to  less  active 
compounds  in  a  process  called  detoxification. 
New  research  now  indicates  that  vitamin  C 
(ascorbic  acid),  previously  thought  unrelated  to 
drug  metabolism,  plays  an  important  role  in 
this  process.  This  work  by  Dr.  Vincent  G.  Zan- 
noni  and  colleagues  at  New  York  University 
Medical  School  is  part  of  a  larger  study  of  he- 
reditary variations  that  modify  drug  toxicity, 
which  is  directed  by  Dr.  Bert  N.  La  Du,  now 
at  the  University  of  Michigan. 

For  this  study,  guinea  pigs  were  chosen  be- 
cause, like  man,  in  their  evolutionary  develop- 
ment they  lost  the  ability  to  synthesize  ascorbic 
acid  and  are  dependent  on  dietary  intake  of 
the  vitamin.  It  was  found  that  when  animals 
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were  placed  on  low  vitamin  C  diets  they  lost 
their  usual  capacity  to  metabolize  drugs,  and 
consequently  there  was  a  buildup  of  adminis- 
tered drugs  in  the  blood  and  toxic  side  effects 
developed.  The  effects  of  drug  toxicity  could 
even   be  observed   in   newborn  and  weanling 
animals    receiving   the    recommended    dietary 
doses  of  1  to  2  milligrams  of  vitamin  C  per  day 
to  prevent  scurvy. 

If  additional  doses  of  vitamin  C  were  fed  to  the 
animals,  their  rate  of  drug  metabolism  was  in- 
creased accordingly.  In  general  the  rate  of  de- 
toxification was  proportional  to  the  ascorbic 
acid  concentration  in  the  liver,  which  in  turn 
was  dependent  upon  the  amount  of  vitamin 
in  the  diet.  Thus,  it  was  demonstrated  that  the 
amount  of  dietary  vitamin  C  needed  by  guinea 
pigs  for  adequate  drug  detoxification  may  be 
well  above  the  dietary  need,  as  measured  by 
the  classical  test  of  scurvy  prevention. 

In  related  experiments,  young  guinea  pigs  (2 
to  3  months  old)  were  first  given  a  vitamin  C 
deficient  diet  for  10  days  to  deplete  the  liver 
stores,  and  then  fed  high  amounts  of  the  vita- 
min. While  the  animals  reaccumulated  ascorbic 
acid  in  their  livers  within  2  to  3  days,  their  full 
capacity  to  detoxify  drugs  did  not  return  for 
another  week.  This  time  lag  suggested  to  the 
investigators  that  vitamin  C  participates  indi- 
rectly in  the  detoxification  process.  It  was  fur- 
ther suggested  that  it  probably  acts  by  stabiliz- 
ing and  maintaining  the  specialized  properties 
of  the  endoplasmic  reticulum  membranes  of 
liver  cells,  which  show  structural  alterations  as 
a  result  of  vitamin  C  deficiency.  In  addition, 
one  of  the  membrane  components  essential  for 
drug  metabolism,  the  enzyme  cytochrome 
P-450,  was  found  to  be  reduced  in  quantity. 

Whether  a  similar  relationship  between  vitamin 
C  and  drug  detoxification  exists  in  man  remains 
to  be  determined.  If  so,  perhaps  man  requires 
higher  vitamin  C  intake  than  usually  recom- 
mended. However,  this  will  clearly  depend 
upon  current  and  future  investigations  in  man 
to  determine  whether  a  high  drug  detoxifica- 
tion ability  would  in  fact  be  beneficial. 

Ribosome  Assembly 

If  the  information  contained  in  the  genes 
stored  within  the  cell  nucleus  is  an  "encyclo- 
pedia" of  the  total  genetic  potential  of  an  or- 
ganism, the  messenger  RNA,  which  carries  the 
information  out  of  the- nucleus  to  its  site  of 
use,  must  be  considered  as  a  disposable  copy 
of  a  given  article.  It  can  also  be  considered  as 
a  sort  of  "tape"  with  instructions  for  making 
specific  proteins  needed  at  certain  times  and 


places  in  the  life  history  of  an  organism.  Ribo- 
somes  contained  in  each  cell  are  "machines" 
that  read  this  tape  and,  along  with  a  suitable 
supply  of  amino  acids,  metabolic  energy,  and 
other  accessory  factors,  translate  the  informa- 
tion in  the  tape  into  functional  proteins. 

Although  microscopic  in  size,  the  ribosome  is 
a  highly  complex  organelle,  consisting  of  two 
different  subunits,  each  composed  of  a  large 
molecule  of  ribonucleic  acid  and  20  to  30  dif- 
ferent protein  molecules.  As  with  any  com- 
plex machine,  one  can  study  the  ribosomes  by 
carefully  disassembling  them  into  their  com- 
ponent parts.  Features  of  ribosomal  proteins 
and  nucleic  acids  are  being  investigated  exten- 
sively by  a  number  of  NIGMS  grantees.  How- 
ever, an  even  greater  skill  is  needed  to  reas- 
semble such  a  complex  structure  from  its  parts. 
More  importantly,  if  the  reconstituted  ribo- 
somes re-exhibit  their  normal  activity,  one  has 
demonstrated  that  all  the  necessary  pieces  have 
been  identified  and  is  then  in  a  position  to 
learn  more  about  the  detailed  inner  workings 
of  these  genetic  "machines."  This  can  be  done 
by  replacing  one  component  protein  or  RNA 
with  another,  and  looking  for  any  changes  in 
function  that  accompany  this  exchange  of 
parts. 

Thus,  the  successful  reconstitution  of  ribo- 
somes by  Dr.  Masayasu  Nomura  of  the  Univer- 
sity of  Wisconsin  is  an  exciting  scientific 
accomplishment.  The  process  is  roughly  analo- 
gous to  the  assembly  of  a  fine  watch,  in  that  it 
can  only  be  done  sequentially:  first,  several 
specific  proteins  must  be  allowed  to  interact 
with  the  RNA  molecule  before  others  can  be 
be  added;  other  particular  proteins  can  only 
be  assembled  into  the  ribosome  near  the  end 
of  the  process. 

The  importance  of  this  research  is  indicated 
by  the  fact  that  ribosomes  constitute  as  much 
as  a  quarter  of  the  dry  weight  of  some  cells. 
Since  they  are  complex  structures  each  consist- 
ing of  50  to  60  macromolecules,  ribosomes 
may  well  be  engaged  in  other  important  func- 
tions in  addition  to  protein  synthesis.  For  ex- 
ample, one  of  the  enzymes  participating  in 
phospholipid  synthesis  in  the  bacterium  (£. 
coli)  also  happens  to  be  a  ribosomal  compo- 
nent and  thus  may  play  a  role  in  coordinating 
the  synthesis  of  lipids  and  proteins.  Further 
studies  can  be  anticipated  in  which  reconsti- 
tution of  mixtures  of  mutants  and  normal  ribo- 
some components  will  play  an  important  part. 

Dr.  Nomura  is  perhaps  best  able  to  sense  the 
significance  of  this  achievement.  He  believes 
it  should  be  possible  to  reproduce  in  the  labo- 
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ratory  ail  the  assembly  events  that  occur  in  liv- 
ing organisms.  The  achievement  of  such  a  com- 
plete system  would  represent  a  necessary  step 
toward  comprehensive  understanding  of  the 
biogenesis  of  organelles,  and  eventually,  of  the 
more  complex  behavior  and  genesis  of  cells. 

Genetic  Material  in  Mitochondria 

The  formation  or  biogenesis  of  mitochondria 
is  a  matter  of  great  interest  to  cell  scientists 
because  mitochondria  (small  structures  in  the 
cytoplasm  of  cells)  have  been  found  to  contain 
their  own  hereditary  material,  DNA,  in  the  cir- 
cular form  that  is  characteristic  of  the  DNA 
found  in  bacteria.  Scientists  would  like  to  dis- 
cover which  of  the  proteins  and  enzymes  of  the 
mitochondria  originate  from  the  information 
carried  in  the  mitochondrial  DNA  (mtDNA) 
and  which  originate  from  the  information  stored 
in  the  cell  nucleus  (nDNA),  the  source  of  in- 
formation for  the  synthesis  of  most  of  the  body 
proteins.  This  knowledge  would  be  of  consid- 
erable importance  for  the  design  of  antibiotics 
and  drugs,  for  example,  and  for  the  under- 
standing of  genetic  disease. 

Dr.  Gottfried  Schatz  of  Cornell  University  has 
found  a  unique  system  to  study  the  process  of 
mitochondrial  biogenesis.  When  yeast  cells  are 
grown  in  the  presence  of  air  or  oxygen  they 
contain  mitochondria  that  appear  normal. 
When  grown  anaerobically,  or  in  the  absence 
of  oxygen,  they  do  not,  but  instead  have  tiny 
particles  called  "promitochondria."  Dr.  Schatz 
believes  these  are  the  precursors  of  mitochon- 
dria, because  when  the  cells  containing  them 
are  later  placed  in  oxygen,  the  particles  de- 
velop into  mitochondria.  If  the  oxygen  is  again 
removed,  the  mitochondria  shrink  and  become 
promitochondria  again,  losing  many  of  their 
enzymes  in  the  process,  including  the  cyto- 
chromes important  for  cell  respiration.  How- 
ever, these  degenerate  organelles  retain  some 
function,  since  the  enzyme  ATPase  is  still  pres- 
ent and  active,  and  exhibits  the  same  response 
to  drugs  as  in  normal  mitochondria.  This,  there- 
fore, is  the  elegant  but  simple  system  being 
used  by  Dr.  Schatz  to  study  the  formation  and 
assembly  of  the  hundred  or  so  different  en- 
zymes, coenzymes,  "coupling  factors"  and 
components  that  make  up  mitochondria. 

The  first  experiments  have  shown  that  in  the 
presence  of  oxygen  the  promitochondria  can 
synthesize  10  proteins  ranging  from  11,000  to 
94,000  in  molecular  weight.  Since  synthesis 
of  these  materials  is  completely  inhibited  by 
acriflavin,  a  drug  that  blocks  mitochondrial 
protein  synthesis  but  not  nuclear  synthesis,  it 
appears  that  each  of  the  10  proteins  are  true 


mitochondrial  translation  products  as  coded  by 
the  mitochondrial  DNA.  Subsequent  studies 
have  added  supportive  evidence. 

Genetic  Origins  of  Cytochrome  Oxidase 

In  a  closely  related  research  project,  Dr. 
Alexander  Tzagoloff  of  the  New  York  City  Pub- 
lic Health  Research  Institute  is  studying  the 
formation  of  a  single  mitochondrial  enzyme  to 
trace  its  origin  either  to  mitochondrial  DNA 
or  to  nuclear  DNA.  The  enzyme  in  question  is 
cytochrome  oxidase  (or  cytochrome  a3)  which 
is  responsible  for  a  final  step  in  cell  metabolism 
involving  reactions  with  oxygen.  Dr.  Tzagoloff 
has  found  that  cytochrome  oxidase  is  com- 
posed of  seven  subunit  proteins,  each  of  small 
size,  with  molecular  weights  ranging  from 
7,500  to  28,000,  and  each  apparently  different. 
He  has  purified  five  of  these  proteins  and  is 
working  on  the  remaining  two.  Using  a  chemi- 
cal agent  called  cycloheximide,  which  specifi- 
cally blocks  the  formation  of  proteins  from 
nuclear  genes,  Dr.  Tzagoloff  has  shown  that 
three  of  the  seven  subunit  proteins  are  synthe- 
sized from  information  contained  in  mitochon- 
dria DNA — including  the  largest  subunit  pro- 
tein, which  comprises  part  of  the  "active  site" 
of  the  enzyme.  The  remaining  four  protein 
subunits  are  derived  from  nuclear  DNA.  Clearly, 
cytochrome  oxidase  represents  a  complex  struc- 
ture, made  of  seven  separate  protein  chains,  of 
which  three  are  derived  from  genetic  informa- 
tion contained  in  the  DNA  of  the  mitochondria 

and  four  from   information  stored  in  the  cell 

nucleus. 

The  synthesis  of  this  single  enzyme  from  two 
cooperating,  but  separate  sources  of  genetic 
information— the  mitochondria  and  the  nu- 
cleus— is  a  matter  of  great  curiosity  to  scien- 
tists. How  is  formation  of  the  two  sets  of  pro- 
tein subunits  coordinated  in  space  and  time, 
and  how  are  they  all  assembled?  Is  one  set  of 
protein  subunits  incorporated  into  the  struc- 
ture of  the  internal  membrane  of  the  mito- 
chondrion prior  to  the  other,  or  do  they  unite 
before  entering  the  membrane  surface?  An- 
swers to  these  and  related  questions  will  have 
considerable  significance  in  our  understanding 
of  those  the  events  in  our  ancient  biological 
lineage  when  the  precursors  of  mitochondria 
were  somehow  incorporated  into  other  cells, 
destined  to  form  the  basis  for  all  higher  forms 
of  life,  including  man. 


Research  :  347 


The  National  Institute  of 
Neurological  Diseases  and  Stroke  * 

One  of  the  most  significant  advances  in  the 
neurological  sciences  over  the  past  decade  is 
the  discovery  that  a  virus  or  virus-like  agent 
is  directly  responsible  for  the  transmissibility 
of  certain  degenerative  central  nervous  system 
(CNS)  disorders.  This  finding  could  lead  to 
further  understanding  of  the  cause  of  amyo- 
trophic lateral  sclerosis  and  multiple  sclerosis. 

Further  Evidence  of  Slow  Virus  Transmission 

Six  fatal  degenerative  diseases  of  the  central 
nervous  system  have  been  shown  to  be  caused 
by  slow  or  atypical  viruses  that  remain  in  the 
body  months  or  years  before  any  clinical  ex- 
pression of  a  disorder.  Most  of  these  discov- 
eries have  been  made  in  the  last  few  years  by 
scientists  of  the  National  Institute  of  Neurologi- 
cal Diseases  and  Stroke  (NINDS). 

Four  of  these  progressive  neurological  disor- 
ders occur  in  man  (kuru,  Creutzfeldt-Jakob  dis- 
ease) subacute  sclerosing  panencephalitis 
(SSPE)  and  progressive  multifocal  leukoenceph- 
alopathy)  and  two  (scrapie  and  mink  encepha- 
lopathy) are  found  only  in  animals. 

In  1959,  an  NINDS  scientist,  Dr.  D.  Carleton 
Gadjusek,  observed  similarities  between  scrapie 
fa  disease  of  sheep  known  to  be  transmissible 
in  select  breeds)  and  kuru  (a  fatal  disease  found 
among  a  primitive  people  in  New  Guinea). 
This  led  in  1962  to  the  launching  of  a  research 
effort  in  which  specimens  of  brain  tissue  from 
kuru  victims  and  from  sheep  with  scrapie  were 
injected  into  several  species  of  subhuman 
primates. 

Early  in  1965,  one  of  eight  chimpanzees  inocu- 
lated with  tissue  taken  from  a  kuru  victim  be- 
gan to  show  symptoms  of  neurological  disease. 
Within  three  years  all  eight  had  kuru  symp- 
toms. 

By  1967,  the  disease  had  been  passed  from 
chimpanzee-to  chimpanzee  three  times  in  the 
classic  test  for  infection.  The  theory  that  kuru 
in  man  came  from  a  slow  virus  had  been 
proved.  A  wide  hunt  for  similar  agents  in  other 
diseases  was  instituted. 

The  disease  which  bears  the  closest  resem- 
blance to  kuru  is  Creutzfeldt-Jakob  disease 
(CJD).  In  1968,  NINDS  scientists  successfully 
transmitted  C]D  from  a  patient  to  a  chimpan- 
zee. This  experiment  was  later  repeated,  and 
the  disease  was  transmitted  further  from  chimp- 
to-chimp  and  to  other  animals. 

Two    recent    reports    provide    additional    evi- 


dence for  the  transmission  of  Creutzfeldt-Jakob 
disease.  Israeli  scientists  have  found  a  remark- 
ably high  incidence  of  CJD  among  Libyan  Jews 
(31.3  per  million)  relative  to  that  in  other  Jews. 
Iraqi  Jews  and  native  Israelis,  for  instance,  each 
had  an  incidence  of  1.0  per  million. 

What  may  be  the  first  evidence  of  person-to- 
person  transmission  of  CJD  was  recently  re- 
ported by  investigators  at  the  College  of  Physi- 
cians and  Surgeons  of  Columbia  University.  A 
55-year-old  man  died  of  pneumonia  after  a 
2-month  history  of  progressive  failure  of  mem- 
ory, with  loss  of  muscle  control,  involuntary 
movements,  and  abnormal  muscle  spasms.  A 
corneal  transplant  from  this  patient  was  given 
to  a  55-year-old  woman.  Subsequently  CJD 
was  diagnosed  from  the  autopsy  of  the  donor. 
The  recipient  of  the  cornea  developed  CJD 
symptoms  18  months  later.  She  died  8  months 
after  the  onset  of  the  symptoms  and  the  autopsy 
on  her  body  showed  the  characteristic  changes 
of  CJD. 

Noting  the  rarity  of  CJD,  the  investigators  con- 
sider it  unlikely  that  its  occurrence  in  both  the 
donor  and  the  recipient  of  the  graft  was  coin- 
cidental. They  suggest  that  proof  of  the  cause- 
and-effect  relationship  requires  other  studies. 

In  an  attempt  to  provide  such  proof,  NINDS 
scientists  have  transplanted  the  corneas  of  a 
capuchin  monkey  with  experimental  CJD  to 
two  healthy  monkeys.  This  procedure  was  per- 
formed on  April  2,  1974,  and  the  grafts  have 
taken  well.  It  may  be  many  months  before  any 
signs  of  disease  are  observed  in  the  recipient 
monkeys. 

In  unpublished  data  from  this  laboratory,  the 
investigators  suggest  a  possible  link  between 
the  high  incidence  of  CJD  in  Libyan  Jews  and 
the  possible  person-to-person  transmission  re- 
ported by  the  Columbia  scientists.  They  note 
that  sheep's  eyeballs  are  considered  a  gastro- 
nomic delicacy  by  Moroccans  and  Libyans. 
Scrapie,  a  disease  of  sheep,  has  clinical  and 
histopathological  features  similar  to  CJD. 

The  NINDS  group  suggests  that  ingestion  of 
eyeballs  of  sheep  harboring  the  scrapie  agents 
might  possibly  lead  to  the  development  of  CJD 
in  susceptible  persons  and  thus  account  for  the 
high  incidence  in  Libyan  Jews. 

Basic  Findings  Spur  Paraplegia  Research 

Paraplegia  is  another  area  of  urgent  NINDS 
research   activity.    Injuries   to   the   spinal   cord 

'  Now  the  National  Institute  of  Neurological 
and  Communicative  Disorders  and  Stroke 
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are  growing  in  frequency  and  are  now  a  main 
cause  of  death  and  paralysis  among  persons  in 
the  prime  of  life.  Since  World  War  II,  great 
progress  has  been  made  in  rehabilitating  spinal 
cord  injury  patients  but,  despite  many  at- 
tempts, there  has  been  little  success  in  revers- 
ing the  effects  of  the  injury  itself. 

Scientists  have  known  for  some  time  that  hem- 
orrhagic destruction  of  tissue  in  central  areas 
of  the  spinal  cord  can  produce  paraplegia. 
Until  recently,  however,  the  scientists  thought 
this  destruction  of  the  cord  occurred  immedi- 
ately, as  a  direct  result  of  the  trauma. 

A  few  years  ago,  an  Institute  grantee  demon- 
strated in  experimental  animals  that  the  hem- 
orrhage may  not  occur  for  a  number  of  hours, 
indicating  that  its  cause  may  be  something 
other  than  immediate  disruption  or  laceration 
of  the  intrinsic  circulation.  The  grantee,  Dr. 
Jewell  L.  Osterholm,  Hahnemann  Medical  Col- 
lege and  Hospital,  Philadelphia,  suggested  that 
the  cause  may  be  a  dramatic  increase  in  the 
concentration  of  norepinephrine  or  a  closely 
related  substance  in  the  injured  area  of  the 
cord. 

Norepinephrine  is  a  neurotransmitter  in  the 
brain  and  peripheral  tissue.  As  this  chemical 
agent  is  released  from  nerve-fiber  endings,  it 
can  stimulate  or  inhibit  other  nerve  cells  to 
influence  physiological  processes. 

Dr.  Osterholm  observed  that  increased  libera- 
tion of  norepinephrine  (one  of  a  group  of  com- 
pounds known  as  catecholamines),  produced 
constriction  in  blood  vessels  of  the  spinal  cord. 
The  resulting  loss  of  circulation  and  tissue  de- 
struction at  the  site  of  injury  precluded  further 
regeneration.  However,  by  injecting  alpha 
methyl  tyrosine,  an  agent  that  interferes  with 
the  synthesis  of  norepinephrine,  Dr.  Osterholm 
reduced  damage  associated  with  cord  trauma. 
This  treatment  produces  the  best  recovery  to 
date  from  spinal  cord  injury  in  experimental 
animals. 

These  findings  led  to  a  hypothesis  that  the 
catecholamines  are  critically  involved  in  pro- 
duction of  some  of  the  functional  and  anatomi- 
cal abnormalities  resulting  from  spinal  cord 
trauma.  Although  other  investigators  have  not 
yet  been  able  to  confirm  this  observation  com- 
pletely, it  has  provided  a  valuable  framework 
for  new  understanding  of  microcirculation,  the 
biochemistry  of  cord  metabolism,  and  the  ac- 
tivity of  catecholamines. 

To  take  advantage  of  these  promising  develop- 
ments, the  NINDS  is  supporting  a  national 
research  effort  on  acute  spinal  cord  injury  in 
centers  at  Yale  University,  Ohio  State  Univer- 


sity, St.  Joseph's  Hospital  and  Medical  Center, 
Phoenix,  Ariz.,  New  York  University,  and  the 
Medical  University  of  South  Carolina. 

The  fresh  insights  emanating  from  these  cen- 
ters and  from  basic  studies  by  NINDS  scientists 
are  helping  to  dispel  the  pessimism  tradition- 
ally attached  to  acute  cord  trauma  and  to  offer 
paraplegia  patients  the  hope  of  possible  thera- 
peutic success. 

Enzyme  Replacement  Therapy 

Recent  technology  for  unraveling  the  meta- 
bolic chemistry  of  the  cell,  has  identified  a  sub- 
stantial number  of  familial  neurological  dis- 
eases as  errors  in  metabolism. 

Beginning  with  the  identification  of  the  en- 
zyme defect  in  Gaucher's  disease  in  1965  by 
NINDS  scientist  Dr.  Roscoe  Brady,  investigators 
have  been  able  to  pinpoint  the  specific  defect 
in  each  of  the  10  currently  recognized  disor- 
ders of  lipid  or  fat  metabolism  in  the  nerve 
cell.  These  hereditary  conditions,  which  in- 
clude Fabry's  and  Tay-Sachs  diseases,  are  marked 
by  the  accumulation  of  fatty  substances  called 
sphingolipids  in  various  tissues  and  can  cause 
a  wide  range  of  physical  illnesses,  mental  retar- 
dation, and  early  death. 

Practical  developments  have  resulted  from 
these  discoveries.  Rapid  and  inexpensive  tests 
have  been  devised  to  diagnosis  victims.  Pro- 
cedures have  been  developed  to  identify 
familial  carriers  of  the  genes  that  cause  the 
disorders.  And,  because  of  these  advances, 
genetic  counseling  can  be  performed  with 
accuracy. 

NINDS  researchers  are  now  pursuing  a  new 
therapeutic  approach  that  may  open  a  new  era 
in  treating  inborn  errors  of  metabolism.  This 
is  called  enzyme  replacement  therapy.  Dr. 
Brady  and  his  associates  recently  demonstrated 
in  patients  with  Fabry's  disease  that  replacing 
the  deficient  enzyme  by  intravenous  injection 
of  normal  enzyme  obtained  from  human  pla- 
centa can  immediately  reduce  the  amount  of 
accumulated  lipid  circulating  in  the  patient's 
blood. 

This  successful  therapy  to  reverse  temporarily 
the  effects  of  the  metabolic  defect  represents 
a  significant  advance.  It  is  the  first  beneficial 
enzyme  replacement  therapy  for  a  genetic  dis- 
order. 

Enzyme  replacement  studies  also  are  being 
undertaken  in  patients  with  Gaucher's  disease. 
Preliminary  results  are  equally  encouraging. 
In  fact,  it  appears  that  injection  of  a  single 
high  dose  of  the  purified  enzyme  into  these 
patients  may  eliminate  about  26  percent  of  the 
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lipid  accumulated  in  their  livers.  Since  it  takes 
about  one  year  for  a  patient  with  Gaucher's 
disease  to  accumulate  this  amount  of  lipid,  it 
is  conceivable  that  treatment  might  be  as  sim- 
ple as  an  annual  enzyme  injection. 

Isolation  and  purification  of  enzymes  is  ardu- 
ous and  expensive,  but  NINDS  scientists  are 
hopeful  that  these  obstacles  will  be  overcome 
and  that  this  important  health  problem  can  be 
eliminated. 

New  Epilepsy  Therapy  Approved 

In  I960  Congress  passed  and  the  President 
signed  legislation  requiring  that  new  drugs  be 
proved  effective  as  well  as  safe  before  they 
are  approved  for  prescription  use.  In  14  years, 
no  new  drugs  for  long-term  treatment  of  epi- 
lepsy received  such  approval  from  the  Food 
and  Drug  Administration. 

The  drug  carbamazepine  (trade  name  Tegre- 
tol), which  has  proved  effective  in  control  of 
complex  partial  and  generalized  tonic-clonic 
seizures,  has  now  received  FDA  approval  for 
use  as  an  anticonvulsant.  The  approval  results 
from  the  first  cooperation  between  a  Federal 
health  research  agency  and  a  drug  manufac- 
turer in  producing  data  for  an  FDA  evaluation 
of  an  epilepsy  drug. 

Drugs  such  as  diphenylhydantoin  (Dilantin), 
phenobarbital  or  primidone  (Mysoline)  con- 
trol seizures  in  at  least  60  percent  of  epilepsy 
patients  and  partially  control  seizures  in  an 
additional  20  percent.  The  20  percent  with 
partially  controlled  seizures  and  the  remaining 
20  percent  whose  seizures  go  virtually  without 
control  are  expected  to  benefit  most  from  car- 
bamazepine. 

NINDS  assisted  CIBA-GEIGY,  Ltd.,  developers 
of  carbamazepine,  in  conducting  three  studies 
of  the  drug  under  research  contracts.  Clinical 
data  from  prospective,  double-blind  trials  at 
New  Castle  State  Hospital,  New  Castle,  Ind., 
contributed  to  the  drug's  approval.  Contract- 
funded  studies,  still  in  progress,  are  being  con- 
ducted at  Lafayette  Clinic,  Detroit,  Mich.,  and 
at  the  University  of  Washington  School  of 
Medicine. 

Although  carbamazepine  has  been  used  to 
treat  epilepsy  in  Europe  for  more  than  a  dec- 
ade and  has  been  approved  in  the  United 
States  since  1968  to  treat  the  severe  facial  pain 
of  trigeminal  neuralgia,  it  has  been  in  an  inves- 
tigational status  for  treating  epilepsy. 

Epileptic  patients  in  New  Castle  State  Hospital 
under  the  care  of  Joseph  T.  Brook,  M.D.,  Clin- 
ical Director,  participated  in  studies  to  deter- 
mine  carbamazepine's  efficacy   in   preventing 


intractable  tonic-clonic  seizures  in  a  chroni- 
cally hospitalized  population.  Drug  concentra- 
tions in  patients'  blood  were  monitored  using 
liquid  chromatography  or  GLC.  (GLC  is  a 
chemical  procedure,  recently  adapted  to  epi- 
lepsy research,  largely  at  the  instigation  of 
NINDS  scientists.  This  procedure  measures 
anticonvulsant  drug  levels  in  patients'  blood, 
enabling  physicians  to  prescribe  drug  doses 
giving  maximum  effectiveness  with  a  minimum 
of  side  effects.) 

The  Lafayette  Clinic  is  studying  carbamaze- 
pine's effectiveness  in  controlling  complex  par- 
tial seizures  in  outpatients.  Preliminary  data 
from  this  trial  and  from  a  similar  one  under- 
way at  the  University  of  Washington  indicate 
carbamazepine  is  also  effective  in  treating  this 
type  of  seizure. 

Dr.  J.  Kiffin  Penry,  NINDS,  who  administered 
the  contract  trials  and  cooperated  with  CIBA- 
GEIGY  in  obtaining  FDA  approval  of  carbama- 
zepine, acknowledged  that  the  drug  is  not  a 
final  answer  to  epileptic  seizure  control.  He 
emphasized,  however,  that  it  is  an  important 
addition  to  the  store  of  therapeutic  agents  to 
control  seizures  in  patients  who  have  not  re- 
sponded to  previously  available  medications. 

Ear  Implant  for  the  Deaf? 

Is  it  possible  to  open  up  a  world  of  sound 
to  profoundly  deaf  persons  living  in  a  noiseless 
and  wordless  vacuum?  Some  investigators 
working  on  an  electrode  device  to  be  im- 
planted in  the  inner  ear's  cochlea  (the  organ 
of  hearing)  think  there  may  be  a  chance. 

Conventional  hearing  aids  are  of  little  or  no 
help  to  the  approximately  300,000  profoundly 
deaf  persons  in  this  country. 

But  in  the  great  majority  of  profoundly  deaf, 
there  is  at  least  partial  survival  of  the  acoustic 
nerve  which  transmits  signals  from  the  ear  to 
the  brain.  About  one-third  of  these  persons 
have  partial  nerve  function. 

Some  scientists  feel  an  implantable  hearing 
device  could  make  use  of  this  remaining  func- 
tion to  transmit  electrical  signals  from  the  ear 
to  the  brain. 

One  of  these  is  NINDS  grantee  Dr.  F.  Blair 
Simmons,  head  of  Stanford  University  Medical 
School's  Department  of  Otolaryngology,  Stan- 
ford, Calif. 

Dr.  Simmons  and  his  colleagues  are  develop- 
ing a  multichannel  electrode  system  they  feel 
will  be  able  to  achieve  maximum  information 
transfer.  Some  of  the  questions  they  are  seek- 
ing  to   answer  are   these:   How  much   coded 
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acoustic  information  could  be  transmitted  to 
the  brain?  What  are  persons  with  implants  ac- 
tually hearing?  And  what  discriminative  learn- 
ing is  taking  place? 

Evidence  has  accumulated  for  40  years  show- 
ing that  stimulation  of  the  inner  ear  produces 
auditory  sensations  in  profoundly  deaf  persons. 
At  least  four  groups  of  researchers  in  this  coun- 
try— three  of  them  receiving  NINDS  support — 
are  now  studying  aspects  of  cochlear  implan- 
tation. 

Experts  in  the  field  participating  in  a  meeting 
with  NINDS  officials  feel  there  are  at  least  two 
different  approaches  to  an  auditory  prosthesis. 
If  the  objective  is  to  provide  some  awareness 
of  general  environmental  sounds,  a  single  elec- 
trode system  may  accomplish  this. 

California  ear  specialists,  who  have  implanted 
single  electrodes  into  more  than  20  deaf  per- 
sons, report  that  these  persons  are  able  to 
appreciate  sound — like  a  doorbell  or  phone 
ring — and  that  the  implant  assists  patients  in 
lipreading  by  providing  cues  on  rhythm  and 
cadence. 

The  alternative  is  to  assist  the  deaf  person  to 
achieve  improved  social  communication,  in- 
cluding speech.  It  is  not  yet  known  whether 
a  peripherally  implanted  prosthesis  could  en- 
able the  wearer  to  perceive  speech,  although 
scientists  feel  electrical  stimulation  of  the 
acoustic  nerve  by  such  a  device  might  prevent 
nerve  degeneration. 

As  a  result  of  the  meeting,  several  important 
areas  of  animal  research  were  proposed,  in- 
cluding studies  to  design,  develop  and  test 
electrodes  and  stimulators.  Research  also  is 
needed  on  human  cochlear  implants,  including 
criteria  for  selecting  and  evaluating  implant 
patients.  In  addition,  the  scientists  felt,  new 
rehabilitative  and  educational, measures  would 
be  needed  for  patients  with  an  auditory  pros- 
thesis. 

Hypertension  and  Stroke  Recurrence 

The  increasing  use  of  drugs  to  control  high 
blood  pressure  (hypertension)  is  accepted  as 
one  of  the  reasons  for  the  gradually  increasing 
survival  rates  from  stroke,  and  for  a  gradually 
decreasing  incidence.  Many  physicians,  how- 
ever, have  been  uncertain  about  the  safety  of 
antihypertensive  drug  therapy  in  patients  who 
already  have  had  strokes.  They  have  felt  that 
drastically  lowering  blood  pressure  might  be 
disastrous  in  a  patient  whose  cerebral  circula- 
tion already  has  been  reduced.  And  they  have 
hesitated  to  interfere  with  a  situation  to  which 
the  cerebral  blood  vessels  may  have  gradually 


adjusted. 

These  fears  should  be  reduced  and  standards 
of  therapy  improved  by  the  results  of  a  large- 
scale  cooperative  study  just  reported  by  NINDS 
grantees.  The  scientists  have  found  that  long- 
term  reduction  of  blood  pressure  does  not 
increase  the  risk  of  stroke  recurrence,  and  have 
established  a  basis  for  recommending  antihy- 
pertensive drugs  for  stroke  patients  even  if  they 
have  only  moderately  elevated  blood  pressure. 
The  group  also  has  confirmed  that  antihyper- 
tensive drug  therapy  in  stroke  patients  reduces 
the  risk  of  congestive  heart  failure. 

The  study  was  the  first  to  provide  these  types 
of  data  from  a  group  of  people  with  mild  to 
moderate  hypertension.  Patients  in  this  cate- 
gory are  often  not  undergoing  any  hypertensive 
treatment. 

Ten  university  medical  centers  and  large  hos- 
pitals joined  in  the  study,  which  began  in  Sep- 
tember 1966  and  ended  in  June  1972.  A  cen- 
tral registry  was  set  up  at  the  University  of 
Michigan  Medical  Center  under  the  supervi- 
sion of  Drs.  S.  W.  Hoobler  and  Arthur  Ericsson, 
succeeded  in  1969  by  Drs.  Stevo  Julius  and 
John  F.  Simpson.  A  medical  risk  review  section 
monitored  the  study  quarterly  to  determine 
any  possible  events  indicating  undue  risk.  Each 
center  set  up  a  separate  stroke-hypertension 
clinic,  with  an  internist  and  a  neurologist  in 
charge.  There  were  452  stroke  survivors  with 
recumbent  blood  pressures  in  the  mild  to  mod- 
erate ranges  (readings  from  140  to  220  milli- 
meters of  mercury  systolic  and  90  to  115  milli- 
meters diastolic  pressure)  observed  for  a  mean 
period  of  three  years.  Half  of  these  received 
antihypertensive  drugs  and  half  received  pla- 
cebos, inert  medication.  Drugs  used  were  a 
combination  of  deserpidine  and  methyclothia- 
zide.  There  were  37  stroke  recurrences  in  the 
drug-treated  group,  and  42  in  the  placebo- 
treated  group.  This  was  not  a  statistically  strik- 
ing difference,  but  a  clear  demonstration  of 
safety,  and  a  good  indication  that  these  drugs 
are  beneficial. 

Stroke  is  the  third  largest  cause  of  death  and 
the  leading  cause  of  long-term  disability  in  the 
United  States.  Each  year  about  500,000  Ameri- 
cans are  stricken,  and  about  200,000  die.  There 
are  about  2  million  stroke  survivors  in  the 
country,  with  varying  degrees  of  disability. 

An  extensive  effort  is  being  made  to  develop 
surgical  procedures  and  drugs  to  lessen  the 
effects  of  stroke.  Since  brain  cells  cannot  sur- 
vive an  interruption  of  blood  supply  for  more 
than  a  few  minutes  and  can  never  be  replaced, 
after-the-fact  measures  probably  will  never  do 
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more  than  halt  continuing  brain  damage.  Pre- 
vention thus  becomes  a  more  effective  goal. 
The  prospect  of  being  able  to  prevent  many 
thousands  of  strokes  within  the  next  few  years 
was  raised  in  1970  when  a  Veterans  Adminis- 
tration study  definitely  established  that  drug 
treatment  of  high  blood  pressure  can  bring 
about  a  great  reduction  in  deaths  from  strokes. 
The  NINDS  study  provides  valuable  data  to 
physicians  concerned  with  prevention  of  sec- 
ond strokes,  and  promises  to  result  in  a  further 
reduction  of  deaths  and  disability. 

Rubella  Yields  Viral  Infection  Clues 

How  the  body  recovers  from  viral  infection 
remains  one  of  the  most  crucial  questions  that 
plagues  medical  science  today.  The  rubella 
(German  measles)  syndrome,  a  tragic  "experi- 
ment of  nature,"  may  be  hastening  the  resolu- 
tion of  this  question. 

NINDS  scientists,  Dr.  David  Fuccillo  and 
associates,  have  found  that  congenital  rubella 
(passed  from  the  mother  to  the  fetus)  impairs 
a  growing  embryo's  cellular  immune  system. 
This  system  is  one  of  the  body's  three  defenses 
against  invading  disease.  They  have  found  fur- 
ther that  reinfection  with  rubella  virus  alters 
this  impaired  cellular  response,  and  may  in 
fact  spur  it  back  into  action. 

These  discoveries  pose  two  very  important 
questions:  how  does  rubella  virus  destroy  cell- 
mediated  immune  response?  And  how  does 
the  infant  finally  rid  itself  of  this  virus,  which 
can  cause  an  array  of  devastating  problems 
from  deafness  to  mental  retardation? 

Fortunately,  the  recently  developed  rubella 
vaccine  has  drastically  reduced  the  incidence 
of  congenital  rubella  infection.  Determining 
rubella's  role  in  these  two  processes  may, 
however,  be  crucial  to  understanding  the 
action  of  other  congenital  viruses  which,  like 
rubella,  can  produce  intrauterine  infection 
and  consequent  severe  damage  to  a  develop- 
ing infant. 

When  a  rubella  pandemic  swept  through  the 
nation  in  1964,  complete  clinical  data  were 
available  from  a  unique  patient  population  of 
more  than  50,000  women  and  their  offspring 
who  were  participating  in  an  NINDS  study  of 
perinatal  factors  influencing  health. 

Babies  in  this  study  population  who  were  born 
with  congenital  rubella  were  found  to  have 
antibody  (a  substance  produced  by  the  body 
to  combat  invading  foreign  organisms,  such  as 
viruses).  Yet  even  in  the  presence  of  antibody, 
it  was  discovered,  the  disease  persisted  long 
after  birth.  This  showed  two  things:  one,  the 


antibody  system  was  not  damaged  by  the 
virus;  and  two,  the  system  was  not  instrumen- 
tal in  curtailing  the  infection. 

Studies  on  interferon — a  second  defense  sys- 
tem— showed  it  too  was  intact.  Interferon  is  a 
protein  produced  by  a  virally  infected  cell 
which  instructs  neighboring  cells  to  block  viral 
entry  by  changing  their  molecular  machinery. 

The  scientists  found,  however,  that  rubella  had 
impaired  a  third  system,  called  cell-mediated 
immunity  (CMI).  This  system  utilizes  slow  re- 
acting lymphocytes,  (a  type  of  white  blood 
cell  involved  in  immune  reactions)  called  T- 
cells,  which  originate  in  the  thymus  gland  and 
attack  virally  infected  cells. 

Using  a  procedure  known  as  a  lymphocyte 
transformation  test,  NINDS  researchers  found 
that  rubella  had  almost  totally  annihilated  the 
T-lymphocytes.  The  scientists  are  now  seeking 
to  learn  how  rubella  destroys  the  T-lym- 
phocytes and  what  role,  if  any,  CMI  may  play 
in  helping  the  body  finally  slough  off  the 
virus.  There  is  evidence  to  suggest  that  rubella 
may  not  destroy  all  of  the  T-lymphocytes  in 
the  thymus,  and  those  which  remain  and  re- 
produce may  later  be  stimulated  to  fight  off 
the  virus. 

This  evidence  comes  from  studying  two  con- 
genially infected  children  who  became  re- 
infected with  rubella  and  subsequently  devel- 
oped high  levels  of  T-lymphocytes.  It  is  not 
known  whether  reinfection  alone,  or  whether 
some  other  factor,  stimulated  production  of 
the  T-lymphocytes. 

Determining  whether — and  if  so  how — cell- 
mediated  immunity  resolves  viral  infection 
could  lead  to  effective  treatment.  Similarly, 
determining  how  the  virus  impairs  cell-medi- 
ated immunity  may  lead  to  methods  of  pre- 
venting initial  viral  infection. 
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Medline — Instant  Access 
to  Biomedical  Literature 

An  obvious  but  often  overlooked  fact  is  that 
without  effective  communication  the  progress 
of  biomedical  research  is  impeded  and  the 
time  lag  between  discovery  and  application  of 
new  knowledge  lengthens.  The  National  Li- 
brary of  Medicine,  with  well  over  a  century's 
experience  in  serving  American  medicine,  has 
pioneered  in  applying  technology  to  the  trans- 
fer of  medical  information  to  reduce  this  gap. 

One  new  way  for  helping  the  biomedical  com- 
munity to  get  the  information  it  needs  is  via 
MEDLINE.  MEDLINE  is  an  on-line  computer- 
based  system  to  retrieve  references  to  bio- 
medical journal  articles.  It  is  designed  to  help 
health  professionals  find  out  easily  and  quickly 
what  has  been  published  recently  on  any 
specific  biomedical  subject. 

The  "on-line"  feature  of  MEDLINE  means 
that  a  physician,  researcher,  medical  librarian, 
or  other  health  professional  can  "converse" 
with  the  computer — specifying  a  series  of 
questions  until  a  list  of  references  on  his  pre- 
cise topic  of  interest  is  retrieved.  The  average 
time  for  a  complete  search  is  less  than  15 
minutes. 

MEDLINE  is  accessed  by  typewriterlike  termi- 
nals in  several  hundred  hospitals,  medical 
schools,  and  research  institutions  throughout 
the  country.  These  terminals  are  connected  by 
telephone  to  a  central  computer  at  the  Na- 
tional Library  of  Medicine  in  Bethesda,  Md.  It 
is  this  same  computer  which  is  the  heart  of 
MEDLARS  (Medical  Literature  Analysis  and 
Retrieval  System),  used  to  prepare  Index 
Medicus  and  other  publications  containing 
references  to  the  medical   literature. 

The  MEDLARS  data  base  contains  over  two 
million  references  to  articles  from  about  2,000 
of  the  world's  leading  biomedical  journals 
dating  back  to  1964.  MEDLINE  (an  acronym 
for  MEDLARS  On-Line)  contains  over  500,000 
of  these  references  published  since  January 
1972. 

The  computer  recognizes  some  9,000  medical 
subject  headings — from  abattoir  to  zymosan — 
that  can  be  combined  to  search  on  a  topic.  In 
addition  to  the  subject  headings,  the  MEDLINE 
user  can  search  by  an  author's  name,  words  in 
the  title  of  an  article,  publication  date,  lan- 
guage, a  specific  journal,  or  a  combination  of 
any  of  these  elements.  A  listing  of  all   refer- 


ences meeting  the  desired  search  parameters  is 
printed  out  at  the  terminal.  The  printout  con- 
tains author,  title,  and  journal  source  for  each 
reference.  It  is  also  possible  to  print  out  the 
medical  subject  headings  used  to  index  each 
retrieved  article — a  sort  of  "telegraphic  ab- 
stract." 

MEDLINE  is  an  outgrowth  of  a  search  capabil- 
ity originally  built  into  MEDLARS.  Previously, 
search  requests  were  received  by  mail,  pre- 
pared for  the  computer  by  a  specialist,  and  the 
results  mailed  back  to  the  requester.  The  en- 
tire process  took  several  weeks,  depending  on 
the  vagaries  of  workload  and  mail  delivery. 
MEDLINE,  with  its  ability  to  respond  instan- 
taneously to  a  request,  is  infinitely  more  pow- 
erful. Available  to  users  some  80  hours  a  week, 
Monday  through  Friday,  MEDLINE  is  now 
processing  searches  at  the  rate  of  over  250,000 
per  year. 

MEDLINE  services  in  the  U.S.  are  coordinated 
by  eleven  Regional  Medical  Libraries,  each  re- 
sponsible for  a  designated  geographical  area. 
These  libraries  are  also  vital  links  in  a  growing 
medical  library  network  engaged  in  exchang- 
ing books  and  journal  articles  on  loan.  Journal 
articles  identified  in  a  MEDLINE  search  can  be 
requested  through  a  local  library  which  in 
turn  has  access  to  a  Regional  Medical  Library 
for  material  not  in  the  local  collection.  The 
National  Library  of  Medicine  backstops  the 
entire  network. 

The  ability  to  retrieve  not  telegraphic,  but 
actual  abstracts,  will  be  added  to  MEDLINE 
beginning  late  in  1974.  This  feature  will  be  of 
great  help  in  ensuring  that  references  retrieved 
are,  in  fact,  germane  to  the  user's  needs. 
Growth  of  the  system  in  terms  of  number  of 
terminals  on  the  network  has  slowed,  further 
increase  depending  in  part  on  enlarged  com- 
puter capacity.  Use  of  the  system  in  terms  of 
number  of  searches  performed,  however,  con- 
tinues to  grow  dramatically. 

Computerized  Toxicology 
Information  Available  Nationwide 

Similar  in  some  respects  to  MEDLINE  is  an- 
other on-line  service  called  TOXLINE  (Tox- 
icology Information  On-Line).  TOXLINE  was 
developed  by  a  Toxicology  Information  Pro- 
gram established  at  the  National  Library  of 
Medicine  in  1967. 

Operational  since  late  1972,  TOXLINE  is  an 
information  retrieval  system  for  health  profes- 
sionals and  scientists  working  in  the  areas  of 
environmental  pollution,  occupational  health 
and  safety,  poison  control,  pharmacology/tox- 
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icology,  medicine,  and  related  disciplines.  Like 
MEDLINE,  TOXLINE  is  accessible  via  a  nation- 
wide communication  network  which  connects 
users  to  the  computer  at  the  National  Library 
of  Medicine.  A  MEDLINE  user  is  not  auto- 
matically given  access  to  TOXLINE,  however; 
he  must  subscribe  separately  to  TOXLINE. 

By  the  summer  of  1974  over  100  government 
agencies,  academic  institutions,  and  commer- 
cial organizations  were  TOXLINE  users.  Al- 
though the  system  is  available  coast  to  coast, 
there  are  fewer  institutions  using  TOXLINE 
than  MEDLINE  because  of  the  more  special- 
ized nature  of  the  data  base.  Until  1974, 
TOXLINE  was  operated  for  the  Library  by  a 
contractor  and  a  charge  of  $45  per  hour  of 
terminal  use  was  levied.  In  the  spring  of  1974, 
TOXLINE  was  put  on  NLM's  computer  and 
operated  in  parallel  with  MEDLINE,  eliminat- 
ing the  contractor  and  reducing  the  cost  to 
$15  per  hour.  This  is  still  somewhat  higher 
than  the  $6  per  hour  charged  for  access  to 
MEDLINE. 

TOXLINE  has  several  capabilities  not  presently 
found  in  MEDLINE,  however.  First,  its  data 
base  contains  not  only  references  to  the  in- 
dexed toxicology  literature,  but,  in  most  cases, 
the  full  abstracts  representing  the  article.  By 
1974,  TOXLINE  contained  some  300,000  en- 
tries, including  references  from  Toxicity  Bibli- 
ography, abstracts  from  Pesticide  Abstracts, 
abstracts  from  Chemical  Biological  Activities, 
references  and  abstracts  from  Abstracts  on 
Health  Effects  of  Environmental  Pollutants;  ab- 
stracts from  International  Pharmaceutical  Ab- 
stracts, and  miscellaneous  references  on  the 
health  effects  of  pesticides. 

Another  feature  of  the  system  is  that  it  permits 
access  not  only  to  the  literature  of  toxicology/ 
pharmacology,  but  also  to  chemical  nomencla- 
ture data.  This  is  done  through  an  associated 
file— CHEMLINE— available  to  all  TOXLINE 
users.  This  data  base  contains  the  60,000 
chemical  compounds  uniquely  identified  by 
Chemical  Abstracts  Service  (CAS)  Registry 
Numbers  in  TOXLINE.  CHEMLINE  contains,  in 
addition  to  the  CAS  Registry  numbers,  the 
molecular  formulae,  CAS-approved  names, 
and  generic  and  trivial  names  for  all  com- 
pounds. 

Using  a  terminal  in  his  own  institution,  the 
TOXLINE  user  (like  the  MEDLINE  user)  is  able 
to  search  the  data  base  by  subject  heading, 
author's  name,  journal  title,  publication  date, 
language,  or  a  combination  of  these  elements. 
In  addition,  however,  the  TOXLINE  user  has  a 
"free  text"  search  capability.  That  is,  he  is  able 


to  search  the  data  base  using  any  word  or 
string  of  words  that  might  appear  in  the 
abstract. 

The  value  of  on-line  retrieval  services  to  physi- 
cians, researchers,  educators,  and  information 
specialists  has  been  demonstrated  by  MED- 
LINE and  TOXLINE.  This  is  apparent  from  the 
growth  of  these  systems  in  number  of  user 
institutions  and  number  of  searches  per- 
formed. Further  expansion  is  foreseen  not  only 
in  the  U.S.  but  also  in  Australia,  Brazil,  Canada, 
France,  Germany,  Great  Britain,  and  Sweden, 
all  of  which  have  made  (or  are  preparing  to 
make)  NLM's  on-line  search  services  available 
in  their  countries. 

Medical  Communications  Via  Satellite 

MEDLINE  and  TOXLINE  are  //brary-oriented 
information  retrieval  systems.  The  National 
Library  of  Medicine  also  sponsors  several 
projects  to  apply  modern  communication 
technology  to  health  care  delivery  and  health 
education. 

The  first  of  these,  satellite  communication,  was 
introduced  to  "bush"  Alaska  in  late  summer 
of  1971  through  an  experimental  medical  net- 
work sponsored  by  NLM's  research  com- 
ponent, the  Lister  Hill  National  Center  for 
Biomedical  Communications,  in  cooperation 
with  the  Health  Services  Administration  and 
the  Health  Resources  Administration.  The  Na- 
tional Aeronautics  and  Space  Administration's 
Applications  Technology  Satellite  (NASA's 
ATS-1)  is  used  like  a  tall  (22,000-mile-high) 
tower  providing  line-of-sight  communication 
to  and  from  each  of  26  ground  stations  located 
throughout  the  state.  The  ground  stations, 
costing  about  $3,000  each,  were  installed  by 
the  University  of  Alaska's  Geophysical  Insti- 
tute, which  manages  the  network  and  main- 
tains the  equipment. 

The  experiment  involves  daily  two-way  radio 
communication  between  community  health 
aides  in  isolated  communities  and  a  Public 
Health  Service  physician  located  at  the  PHS 
Hospital  in  Tanana.  Health  aides,  who  after  12 
weeks  of  training  provide  all  primary  health 
care  in  their  communities,  are  now  able  to 
consult  daily  with  a  doctor  concerning  treat- 
ment of  their  patients;  formerly  radio  contact 
was  uncertain  and  was  plagued  by  periods  of 
"blackout" — no  communications — for  periods 
of  up  to  a  week  at  a  time. 

Each  of  the  aides  has  a  "satellite  radio"  in  her 
home  connected  by  cable  to  a  nearby  an- 
tenna. Every  day  a  doctor  at  Tanana  calls  the 
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health  aides  in  turn  on  the  single  "party-line" 
satellite  radio  channel.  Health  aides  may  ask 
the  doctor  for  specific  instructions  after  de- 
scribing signs  and  symptoms,  or  may  verify 
their  own  diagnosis  and  treatment.  The  med- 
ical facilities  in  the  villages  are  still  very  lim- 
ited, so  that  any  serious  cases  must  be  evacu- 
ated. The  satellite  radio  can  then  be  used  to 
arrange  for  a  plane  to  evacuate  such  patients. 

The  communication  network  has  been  cred- 
ited with  saving  lives  in  several  medical  emer- 
gencies, such  as  severe  burns  from  the  ex- 
plosion of  a  stove  and  serious  complications 
during  childbirth.  In  each  case,  the  satellite 
radio  made  possible  immediate  step-by-step 
first-aid  instruction  for  the  health  aide,  fol- 
lowed by  prompt  air  evacuation  of  the  patient. 

Although  reliable  voice  consultation  enhances 
the  health  aide's  abilities,  in  many  situations  it 
is  not  possible  through  words  alone  to  provide 
enough  information  to  the  physician  about  a 
patient's  problem.  Sometimes  a  medical  de- 
cision must  be  delayed  until  the  patient's  con- 
dition changes  or  until  he  can  be  flown  to  a 
medical  center.  Delays  in  diagnosis  and  un- 
necessary evacuation  could  in  many  cases  be 
avoided  if  the  physician  had  adequate  infor- 
mation— especially  visual  information.  "Tele- 
medicine,"  now  possible  in  Alaska  with  a  new 
satellite,  the  ATS-6,  may  provide  the  answer. 

The  ATS-6,  launched  from  Cape  Canaveral  on 
May  30,  1974,  is  sufficiently  powerful  to  pro- 
vide medical  television  in  Alaska  with  simple, 
relatively  inexpensive  ground  terminals.  Using 
ATS-6,  it  is  possible  to  provide  complete  audio/ 
data/video  communication  links  between  the 
nurses  and  community  health  aides  in  two 
remote  villages  and  the  physicians  in  Tanana 
and  medical  specialists  in  Anchorage.  Using 
the  satellite's  capability  for  transmitting  high- 
quality  television,  the  physicians  and  special- 
ists are  able  to  "see"  patients  at  the  two  vil- 
lages and  can  prescribe  treatment  and  follow 
the  patients'  progress. 

The  experiment  using  the  new  ATS-6  will  end 
in  1975  when  the  satellite  will  be  moved  to 
a  point  serving  India,  for  education  experi- 
ments there.  The  ATS-1  network,  already 
proved  successful,  will  continue  to  provide 
voice  communication  in  Alaska. 

Interactive  TV  Network 

In  another  project,  the  National  Library  of 
Medicine  is  attempting  to  demonstrate  that 
two-way  interactive  television  can  assist  in 
providing   continuing   medical    education   for 


rural  doctors.  Television  can  connect  the  med- 
ical school  classroom  with  small  community 
hospitals  and  in  effect  bring  busy  community 
practitioners  to  the  university  classroom. 

Supported  by  the  Lister  Hill  Center,  the  New 
Hampshire/Vermont  Medical  Interactive  Tele- 
vision Network  consists  of  seven  institutions  in 
the  two  states  linked  by  a  microwave  system. 
The  hub  of  the  network  is  the  Dartmouth 
Medical  School  in  Hanover,  N.H.  Three  of  the 
institutions  on  the  network,  all  within  a  20- 
mile  line-of-sight  radius  of  the  transmitting 
tower  on  Mt.  Ascutney  in  New  Hampshire,  are 
served  by  a  mobile  unit  that  carries  micro- 
wave transmitting  and  receiving  equipment, 
and  TV  cameras  and  monitors.  On  arrival  at 
a  site,  the  van  is  connected  to  local  power  and 
the  site  becomes  part  of  the  network. 

With  two-way  voice  and  video  communica- 
tion, the  network  has  become  a  regular  work- 
ing tool  for  medical  and  allied  health  person- 
nel at  the  seven  locations.  Each  week,  air  time 
is  allotted  to  programs  on  such  subjects  as 
grand  rounds,  speech  therapy,  conferences  in 
neurology  and  neurosurgery,  psychiatric  con- 
sultations, and  courses  for  nurses. 

Different  types  of  users  benefit  from  the  net- 
work. The  medical  centers  use  the  network  as 
a  vehicle  for  service  delivery  and  for  faculty 
sharing.  Local  community  hospitals  derive 
status,  goodwill  and  needed  information  as 
participants,  and  continuing  education  for 
their  staffs.  General  practitioners  find  that  the 
network  offers  them  a  low  key,  job  relevant 
"break,"  and  an  opportunity  to  test  ideas  with 
colleagues  at  other  institutions.  Specialists,  on 
the  other  hand,  welcome  the  opportunity  to 
maintain  contact  with  physicians  at  other  in- 
stitutions. Nurses,  who  have  had  formal  courses 
offered  over  the  network,  find  that  it  offers 
them  both  knowledge  and  opportunity  for 
certification. 

A  survey  by  a  management  consulting  firm 
shows  that  interactive  television  is  an  effective 
medium  for  providing  educational  and  other 
services  in  a  rural  medical  setting — and  that 
for  formal  educational  purposes  television  can 
be  as  effective  as  classroom  instruction.  The 
network  also  may  promote  "best  medical 
practice"  by  affirming  practitioner  judgments 
on  case  management  and  encouraging  more 
widespread  adoption  of  new  practices. 

The  next  two  years  will  be  devoted  to  demon- 
strating cost  benefit  to  the  point  where  user 
institutions  will  assume  a  substantial  portion 
of  the  costs. 
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Computer  Assisted  Instruction  Network 

In  a  time  of  rising  costs  of  education  and 
pressure  to  increase  medical  student  enroll- 
ment, it  becomes  more  important  than  ever 
to  devise  methods  for  efficient  sharing  of  edu- 
cational resources.  The  most  recent  of  the 
experimental  networks  developed  by  NLM's 
Lister  Hill  Center  addresses  this  problem  with 
a  network  for  sharing  computer  assisted  in- 
struction (CAI)  systems  among  medical  schools 
and  hospitals. 

This  project  has  been  spurred  by  interest  in 
recent  years  in  developing  tutorial  computer 
programs  with  which  students  can  interact 
using  keyboard  terminals.  Students  progress 
through  such  a  course  at  their  own  pace, 
guided  at  every  turn  by  the  instructions. 

In  the  new  network,  over  80  institutions  have 
access  to  a  wide  range  of  CAI  programs.  There 
are  basic  science  programs  for  the  first  two 
years  of  medical  education,  and  programs  that 
simulate  disease  syndromes  and  clinical  en- 
counters appropriate  for  the  second  two  years. 
Many  a  computerized  "patient"  has  "died"  as 
a  result  of  his  encounter  with  a  young  phy- 
sician-to-be, who  learns  thereby  the  right 
choices  to  be  made  in  real  practice.  There  are 
also  programs  of  interest  to  nurses,  nursing 
students,  optometry  students,  and  staff  mem- 
bers of  community  hospitals. 

The  instructions  available  were  developed  at 
the  Massachusetts  General  Hospital,  the  Ohio 
State  University  College  of  Medicine,  and  the 
University  of  Illinois  Medical  Center,  Chicago. 
Computers  at  the  first  two  of  these  institutions 
are  tied  into  a  nationwide  communications 
network  so  that  students  in  many  institutions 
can  use  them. 

According  to  reports  of  the  using  institutions, 
about  70  percent  of  the  use  is  by  medical 
students,  the  remainder  by  physicians,  nurses, 
and  allied  health  personnel.  Total  usage  has 
ranged  as  high  as  2,800  hours  a  month  (there 
are  an  average  2.5  teaching  sessions  per  hour). 
Since  there  is  a  tendency  for  several  students 
to  group  around  a  terminal  and  to  interact 
with  each  other  as  vigorously  as  with  the  pro- 
gram, it  is  probably  conservative  to  estimate 
that  the  network  is  providing  over  15,000  in- 
teractive teaching  sessions  per  month. 

The  experiment  is  demonstrating  that  although 
schools  are  interested  in  sharing  CAI  materials, 
and  students  are  eager  to  use  them,  the  pres- 
ent configuration  of  the  network  is  too  costly 
for  the  long  run.  Therefore,  NLM  is  exploring 
alternative     distribution     methods,     some     of 


which  may  involve  an  initial  capital  expendi- 
ture on  the  part  of  the  using  institutions,  but 
which  will  result  in  substantially  reduced  op- 
erating costs. 

Economic  viability  is  an  important  consider- 
ation in  all  the  biomedical  communication 
projects  the  Library  supports.  Except  for  such 
information  retrieval  systems  as  MEDLINE  and 
TOXLINE,  NLM  acts  as  a  catalyst  for  innova- 
tion— a  developer  and  demonstrator  of  new 
methods  which  can  then  be  operated  by 
others. 
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The  Clinical  Center 


Finding  the  Elusive  Parathyroid  Gland 

Early  and  detailed  diagnosis  is  often  the  key 
to  effective  treatment  of  important  diseases. 
More  patients  with  chronic  diseases  could  be 
effectively  treated  if  the  afflictions  were  de- 
tected in  early  stages  and  the  site  and  extent 
of  involvement  precisely  determined.  Para- 
thyroid disease,  an  endocrine  disorder  being 
diagnosed  with  increasing  frequency  in  this 
country,  is  an  example. 
The  parathyroids  are  tiny  hormone-secreting 
glands  located  in  the  neck  behind  the  thyroid. 
Parathyroid  hormone  is  responsible  for  metab- 
olism of  calcium  and  phosphorus  in  the  body. 
When  a  tumor  or  other  disorder  causes  the 
parathyroid  to  secrete  too  much  hormone, 
loss  of  calcium  in  the  bones  results  in  pro- 
gressive pain,  tenderness,  spontaneous  frac- 
tures, muscular  weakness,  and  abdominal 
disorders. 

With  surgery  to  remove  the  diseased  tissue, 
the  prognosis  for  patients  with  hyperpara- 
thyroidism is  excellent.  However,  the  size  and 
varying  location  of  the  glands  make  them  dif- 
ficult to  locate,  and  surgery  therefore  may  not 
always  be  successful. 

Health  screening  tests  that  detect  elevated 
calcium  levels  in  the  blood  before  other 
symptoms  of  hyperparathyroidism  appear  are 
now  in  use.  This  means  that  the  disease  is 
diagnosed  earlier,  when  the  glands  are  even 
smaller  and  more  difficult  to  find  at  surgery. 

Recently,  investigators  at  the  NIH  research 
hospital,  the  Clinical  Center  (including  staff 
doctors  of  the  National  Cancer  Institute  and 
National  Institute  of  Arthritis,  Metabolism,  and 
Digestive  Diseases),  have  developed  a  method 
of  locating  the  diseased  glands  that  has  been 
accurate  in  nearly  100  percent  of  patients  with 
newly  diagnosed  disease,  and  over  80  percent 
of  those  for  whom  earlier  treatment  failed. 

The  method  is  called  selective  venous  cathe- 
terization and  uses  a  radioimmunoassay  test  to 
measure  parathyroid  hormone  in  the  blood. 
Difficult-to-find  parathyroid  adenomas,  for  in- 
stance, are  located  by  looking  for  increasing 
levels  of  the  hormone  in  the  veins  of  the  neck 
and  upper  chest  as  the  catheter  tip  gets  closer 
and  closer  to  the  malfunctioning  gland. 

The  veins  are  explored  using  a  fluoroscopically 
directed  catheter  in  the  tributaries  that  drain 
the  thyroid  gland  and  the  surrounding  tissues. 
In  these  veins,  elevations  of  parathyroid  hor- 


mone several  times  the  peripheral  blood  level 
correlate  with  the  location  of  the  gland  or 
tumor,  and  suggest  whether  multiple  glands 
are  involved  in  the  overproduction  of  hor- 
mones. 


In  patients  who  have  undergone  prior  para- 
thyroid surgery,  the  vein  system  is  some- 
times altered  or  removed  and  alternate  routes 
established  to  drain  the  area.  In  such  in- 
stances, arteriography,  a  procedure  in  which 
a  dye  or  marker  is  injected  into  the  arteries, 
is  performed  to  locate  the  alternate  pathways. 

The  procedure  takes  several  hours,  but  enables 
physicians  to  fix  the  precise  location  of  the 
gland  and  forewarn  surgeons  of  any  difficult 
situations. 

Non-Invasive  Determination 
of  Ventricular  Function 

Other  Clinical  Center  investigators  have  de- 
veloped an  improved  method  for  diagnosing 
and  studying  heart  disease.  Working  with  staff 
of  the  Division  of  Computer  Research  and 
Technology  and  the  National  Heart  and  Lung 
Institute,  they  have  adapted  a  computer  to 
help  interpret  nuclear  medicine  tests.  The  ad- 
vantage of  this  method,  called  ECG-gated 
scintigraphic  angiocardiography,  is  its  disclo- 
sure of  precisely  what  happens  as  the  heart 
ventricle  expands  and  contracts. 
A  radioactive  Technetimum-Human  Serum  Al- 
bumin tracer  is  injected  into  a  vein  and 
spreads  uniformly  through  the  bloodstream.  A 
scintillation  camera  records  the  radiation 
given  off  as  the  blood  is  pumped  through  the 
heart  ventricle.  As  the  ventricle  fills  and 
empties  a  series  of  images  or  "pictures"  of  the 
heart  action  is  displayed. 

In  theory,  a  complete  picture  could  be  made 
from  a  single  heart  pumping  cycle,  but  since 
only  a  small  amount  of  radioactive  tracer  is 
used,  the  amount  of  radiation  given  off  in  one 
cycle  is  too  small  to  produce  a  complete  pic- 
ture. Accordingly,  the  images  from  as  many 
as  1,000  to  2,000  heart  cycles  are  super- 
imposed until  a  reliable  picture  is  accumulated. 

This  process  uses  a  small  computer  system  that 
records  the  scintillation  camera  data  as  well  as 
an  electrocardiograph  reading  of  the  R-wave 
that  marks  the  heart's  electrical  activity  just 
before  each  ventricular  contraction.  The  R- 
wave  clues  the  computer  to  overlay  the  scin- 
tillation data  on  the  picture  from  the  previous 
cycle.  The  result  is  a  sequence  of  10-milli- 
second  pictures  representing  the  entire  cycle. 
The  series  can  be  analyzed  for  ventricular 
function   and   evaluated   for  efficiency  of  the 
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pumping  action. 

The  procedure  takes  20  to  30  minutes  and  can 
be  performed  on  an  outpatient  basis  with  very 
low  radiation  exposure  and  no  discomfort.  It 
can  be  repeated  often  to  trace  progress  of 
disease  or  treatment  and,  unlike  radiographic 
catheterization  studies  employing  direct  in- 
jection of  material  into  the  ventricle,  does  not 
alter  the  patient's  cardiovascular  status. 
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The  Division  of  Computer 
Research  and  Technology 

Mathematics  and  computer  science  may 
not,  to  the  casual  observer,  seem  to  be  the 
stuff  from  which  improved  health  care  and 
successful  medical  research  derive.  For  years, 
however,  the  computer  has  been  used  as  an 
effective  tool  in  the  arena  of  medical  inquiry, 
and  the  attendant  disciplines  of  mathematics, 
physical  science  and  engineering  have  sup- 
plied theories  and  practical  solutions  to  prob- 
lems faced  by  physicians,  biologists,  and 
chemists. 

Cell  Interaction 

For  instance,  the  disciplines  of  molecular 
genetics  and  biochemistry  have  taught  us  how 
biological  materials  are  synthesized.  We  know 
that  genetic  material  directs  the  synthesis  of 
large  molecules  but  we  have  only  a  primitive 
idea  of  how  these  molecules  then  form  multi- 
molecular  cellular  structures.  Similarly,  we  do 
not  know  what  phenomena  underlie  the  abil- 
ity of  a  cell  to  adhere  to  an  artificial  surface  or 
another  cell  to  form  multicellular  aggregates, 
and  why,  in  some  cases  they  do  not  aggregate. 

Some  of  these  fundamental  questions  asked 
traditionally  by  biochemists  and  immunolo- 
gists,  are  now  legitimate  concerns  of  physicists 
and  mathematicians.  At  the  Division  of  Com- 
puter Research  and  Technology  at  NIH,  Dr. 
Adrian  Parsegian,  a  physicist,  is  interested  in 
finding  what  makes  cells  stick  together  in 
some  cases  and  what  makes  them  repulse  each 
other  under  different  conditions.  It  has  been 
theorized  that  cells  interact  on  a  molecular 
level  to  make  contact  and  that  perhaps  some 
biochemical  reaction  in  the  cell  membrane 
causes  the  cells  to  aggregate.  Dr.  Parsegian 
believes  some  cells  do  not  aggregate  as  a  di- 
rect result  of  long-range  forces  acting  be- 
tween cells. 

Collaborating  with  Dr.  Parsegian  are  Drs.  Peter 
Rand  and  Dennis  LeNeveu  of  Brock  University 
in  Ontario,  Canada.  Using  a  theory  Dr.  Par- 
segian propounded  with  Dr.  David  Gingell  of 
London,  which  served  to  predict  what  would 
happen  in  actual  experiments,  the  Canadian 
scientists  attempted  to  measure  intercellular 
repulsive  forces.  They  used  artificial  lipid 
membranes,  believed  to  be  a  good  model  for 
real  membranes,  which  ordinarily  adhere  to 
each  other  in  a  stack-like  array.  As  forces  were 
altered  on  the  stack,  the  scientists  observed 
spaces  forming  between  membranes.  They 
measured  the  changes  in  force  that  caused  one 


membrane  to  repulse  another  and  found  the 
changes  confirmed  the  theory. 

The  studies  conducted  were  systematic,  com- 
bining the  disciplines  of  physical  chemistry, 
theoretical  physics  and  biophysics.  The  sci- 
entists hope  that  once  it  is  understood  what 
controls  membrane  contact — what  is  normal 
or  abnormal  cell  interaction — the  physical 
characteristics  and  forces  on  the  cell  mem- 
brane may  be  modified  to  prevent  aggregation 
of  living  cells  in  abnormal  disease  states. 

A  Neural  Modeling  System 

Elsewhere  in  the  Division,  Dr.  Erik  Pottala 
has  been  studying  neural  behavior  and  has 
accumulated  information  on  the  neuron 
(nerve  cell)  and  its  responses  from  the  pub- 
lished medical  literature.  He  was  interested  in 
designing  and  building  a  "hardware"  model  of 
a  neuron — that  is,  an  electrical  system  wired 
so  that  it  reacts  to  stimuli  very  much  the  way 
a  living  nerve  cell  would. 

Dr.  Pottala  designed  his  model  and  pro- 
grammed a  computer  to  "stimulate"  it — to 
control  various  inputs  to  the  model  which 
would  then  react  in  a  physiological  way.  An 
example  of  the  model's  usefulness  was  in  an 
explication  of  the  "stepping"  up  phenomenon. 
It  had  been  theorized  that  when  a  person 
takes  a  step,  there  is  probably  a  small  neural 
network  at  the  spinal  level  that  is  stimulated 
either  centrally  or  peripherally  to  activate  ex- 
tensors (muscles  which  extend  or  straighten  a 
limb)  and  flexors  (muscles  which  bend  the 
limb)  alternately.  This  spinal  neural  network, 
along  with  other  internal  stimuli,  functions  to 
give  walking  its  specific  characteristics. 

To  confirm  this  theory,  Dr.  Pottala  and  col- 
leagues at  the  University  of  Maryland  used  the 
model  to  simulate  the  motor  neurons  con- 
nected to  the  various  muscles  used  in  stepping. 
He  then  programmed  a  minicomputer  to  sup- 
ply the  inputs  to  the  model — the  internal 
stimuli  from  various  muscles,  from  tendons 
and  from  the  spinal  neuron  net  itself.  By  modi- 
fying the  input  neural  patterns,  the  results  or 
output  from  the  model  was  made  to  match 
what  has  been  experimentally  determined  in 
living  animals.  He  was  thus  able  to  make  the 
model  react  as  an  animal  would. 

Modeling  techniques  of  this  sort  may  prove 
valuable  for  clinicians  who  can  use  it  to  pre- 
dict the  neural  behavior  of  an  organism,  and 
also  to  control  the  conditions  of  their  experi- 
ments. Models  are  also  used  to  excellent  ad- 
vantage in  teaching. 
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Technology  for  Medical  Decision-Making  in   new   insights  and   techniques  directed  to- 

A  different  kind  of  problem  is  addressed  by  ward  solutions. 

Judith  M.  S.  Prewitt,  mathematician,  and 
Douglas  Reece  of  the  Division's  staff.  Taking 
analysis  of  patient  medical  data  as  their  prov- 
ince, they  have  designed  a  system  which  al- 
lows a  physician  to  store,  retrieve,  and  analyze 
medical  data  from  a  computer  quickly  and 
easily. 

The  system  is  interactive.  That  is,  by  using  a 
typewriterlike  terminal  linked  to  a  cathode  ray 
tube  display  (or  television  tube)  the  scientist 
may  converse  with  the  computer  in  a  language 
that  is  understood  by  both.  The  language  is  the 
heart  of  the  system.  It  is  a  limited  subset  of 
English  which  is  suitable  for  dealing  with  the 
problem  under  investigation.  The  language  is 
close  to  everyday  English,  not  an  abstruse  pro- 
gramming language  the  researcher  must  first 
laboriously  learn. 

Since  the  scientist  is  to  use  this  "mini- 
language,"  the  computer  must  also  be  pro- 
vided with  a  way  to  deal  with  it.  It  must  have 
a  grammar  and  a  set  of  computer  programs 
which  allow  it  to  scan,  parse  and  interpret 
the  queries  put  to  it.  In  addition,  it  must  also 
contain  the  data  base  which  the  scientist  is 
anxious  to  explore  and  which  the  computer 
searches  to  answer  his  questions. 

The  system  is  divided  into  three  components 
called  DECIDE,  PEEP  and  GRAPH.  DECIDE 
explores  the  data  base  and  analyzes  the  nu- 
merical and  literal  data.  For  instance,  DECIDE 
has  been  used  on  files  containing  cardiac  data 
of  patients  who  are  candidates  for  aortic  valve 
surgery.  By  using  the  computer  to  probe  the 
data  base,  physicians  have  been  able  to  predict 
which  patients  will  be  reasonable  risks. 

The  second  component,  PEEP,  edits,  explores, 
transforms  and  displays  pictorial  data.  GRAPH 
is  an  interactive  display  system  for  producing 
two-dimensional  or  three-dimensional  displays 
on  the  cathode  ray  tube.  All  three  components 
have  been  used  for  characterizing  cancer  cells 
of  the  epithelium  or  lining  of  the  urinary 
bladder.  The  computer  peruses  microscope 
slides  of  the  pathological  tissue  and  objec- 
tively and  quantitatively  detects  abnormalities 
present. 

Mathematicians  and  physical  scientists  col- 
laborate with  bioscientists  in  the  NIH  environ- 
ment. There  is  nothing  inherent  in  their 
disciplines  which  makes  them  medical  re- 
searchers. The  application  of  their  disciplines 
to  biomedical  problems,  however,  has  resulted 
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The  Division  of  Research  Resources 

Nonsurgical  Therapy  for  Gallstones 

The  possibility  of  dissolving  gallstones  in 
the  body  is  closer  now  than  ever  because  of 
research  at  the  Mayo  Clinic,  Rochester,  Minn. 
Fifteen  years  of  concentrated  study  on  bile 
acids  by  Dr.  Alan  F.  Hofmann  may  bear  fruit, 
as  use  of  a  pharmacological  substance  to  dis- 
solve gallstones  approaches  feasibility. 

The  compound,  chenodeoxycholic  acid  (chenic 
acid),  is  a  natural  bile  acid  in  man.  Dr.  Hof- 
mann's  work  with  Dr.  Johnson  L.  Thistle,  an- 
other Mayo  Clinic  researcher,  may  eliminate 
the  necessity  for  high-risk  patients  to  undergo 
cholecystectomy  (gallstone  surgery). 

A  controlled  clinical  trial,  utilizing  chenic  acid 
dosage,  was  conducted  with  30  men  and  26 
women  at  the  Mayo  General  Clinical  Research 
Center  which  is  supported  by  NIH's  Division 
of  Research  Resources.  After  six  months,  more 
than  half  of  the  patients  showed  reduction  in 
gallstone  size.  Subsequent  X  rays  revealed  the 
gallstones  had  disappeared  in  13  of  the 
patients. 

Gallstones  are  caused  by  a  cholesterol  over- 
saturation  in  the  bile.  Cholesterol  is  kept  in 
solution  by  two  other  components  of  the  bile, 
lecithin  and  bile  acids.  When  the  ratio  of 
cholesterol  to  lecithin  and  bile  acids  is  too 
great,  gallstones  form.  If  the  concentration  of 
bile  acids  can  be  increased,  the  cholesterol 
again  will  become  soluble  and  the  gallstones 
will  dissolve.  The  chenic  acid  technique  at- 
tempts to  achieve  proper  equilibrium  between 
the  components  of  the  bile. 

Dr.  Hofmann  feels  that  factors  determining  the 
saturation  of  bile  are  still  not  thoroughly 
understood,  and  his  research  is  continuing.  He 
is  internationally  recognized  as  a  proponent  of 
chenic  acid  therapy  and  was  chairman  of  a 
workshop  on  the  subject  in  Freiburg,  West 
Germany. 

The  concept  of  cholesterol  gallstone  disso- 
lution by  oral  dosage  of  chenic  acid  will  be 
evaluated,  with  controlled  toxicity  studies,  in 
a  national  cooperative  trial  funded  by  the  Na- 
tional Institute  of  Arthritis,  Metabolism,  and 
Digestive  Diseases  to  establish  ten  gallstone 
study  centers  throughout  the  country.  Approx- 
imately 100  patients  will  be  treated  in  each 
center. 

Dr.  Leslie  J.  Shoenfield — another  pioneer  in 
the  field  and  Director  of  Gastroenterology  of 


the  Cedars-Sinai  Medical  Center  in  Los  An- 
geles— has  been  appointed  coordinator  of  the 
study. 

"The  status  of  chenic  acid  at  present  may  be 
compared  with  that  of  the  first  contraceptive 
pill,"  says  Dr.  Hofmann.  "The  important  event 
that  has  occurred  is  that  the  feasibility  of  a 
medical  approach  to  gallstone  dissolution  has 
been  demonstrated.  As  far  as  I  know,  from 
published  literature,  no  other  compound  has 
induced  gallstone  dissolution." 

The  Degu — New  Research  Animal 

Biomedical  research  on  thymic  function  and 
cataract  formation  in  the  human  body  may  be 
advanced  because  of  the  development  of  a 
dimunitive  South  American  rodent — the  degu 
— as  a  laboratory  animal  model. 

Two  physiological  quirks  in  this  species  indi- 
cate the  degu  may  prove  most  useful.  The 
animals  are  born  with  two  anatomically  sepa- 
rate thymus  glands.  In  addition,  upon  reaching 
adulthood,  a  high  percentage  of  the  animals 
develop  cataracts. 

Originally  housed  at  the  Massachusetts  Insti- 
tute of  Technology,  the  500-degu  colony  is 
now  flourishing  at  the  University  of  Vermont 
in  Burlington.  Dr.  David  K.  Boraker,  immunol- 
ogist,  is  in  charge  of  the  colony,  largest  in  the 
United  States,  which  is  supported  by  a  Di- 
vision of  Research  Resources  grant. 

The  double  thymus  phenomenon  is  of  interest 
to  immunologists  who  are  attempting  to  de- 
cipher the  function  of  the  thymus,  the  master 
organ  which  in  early  life  sets  up  the  immune 
defense  mechanisms  for  children.  Researchers 
at  the  University  of  Vermont  feel  that  the 
anatomical  location  of  the  double  thymus  in 
the  degu  makes  it  far  more  accessible  for  re- 
search than  in  the  traditional  animal  model — 
the  mouse. 

The  thymus  in  humans  and  in  most  other 
mammals  is  a  single  structure  located  in  the 
upper  chest  cavity.  The  degu  is  consistently 
born  with  a  cervical  thymus  (located  in  the 
neck),  and  a  mediastinal  thymus  (located  in 
the  upper  chest  cavity).  The  cervical  thymus 
can  be  removed  easily  without  harming  the 
animal. 

Sometimes  referred  to  as  a  trumpet-tailed  rat, 
the  degu  weighs  about  7  grams  at  birth  and 
grows  to  nearly  300  grams.  It  lives  3  to  5  years, 
yields  two  litters  per  year  of  five  newborns,  on 
the  average,  at  the  end  of  a  90-day  gestation 
period. 
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The  discovery  of  sugar  cataracts  in  adult  degus 
was  of  interest  to  Dr.  Jin  H.  Kinoshita,  chief  of 
the  Laboratory  of  Vision  Research,  National 
Eye  Institute.  The  Vermont  researchers,  in  col- 
laboration with  Dr.  Kinoshita's  group,  found 
the  degus  apparently  have  a  metabolic  dis- 
order in  sugar  metabolism  which  results  in 
the  precipitation  of  cataracts  and  may  be 
analogous  to  diabetes. 

A  separate  colony  with  a  genetically  defined 
strain  of  degus  with  high  incidence  of  cata- 
racts may  be  established  at  the  University  of 
Vermont. 
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The  Division  of  Research  Services 

The  Division  of  Research  Services  (DRS) 
provides  support  for  intramural  research  at 
the  National  Institutes  of  Health.  It  concen- 
trates on  the  unique  requirements  that  de- 
velop as  research  investigators'  plans  and 
experiments  evolve.  The  Division's  critical  mix 
of  professional  workers  includes  microbiolo- 
gists, veterinarians,  nutritionists,  biomedical 
engineers,  glassblowers,  technical  artists,  en- 
vironmentalists, medical  photographers,  re- 
search librarians,  pathologists,  chemists,  and 
animal  caretakers,  to  name  a  few.  They  work 
in  close  collaboration  with  bench  scientists 
and  administrators,  but  often  also  contribute 
skills  and  talents  in  independent  research  and 
development  to  provide  needed  products  or 
services. 

Animal  Models  of  Human  Disease 

One  of  the  most  specialized  demands  upon 
the  Division  is  for  well-defined,  reliable  mod- 
els for  research  in  diseases  and  abnormalities 
threatening  human  health.  Many  of  the  animal 
models  now  available  were  developed  at  NIH, 
and  breeding  stock  is  provided  to  medical 
researchers  throughout  the  world.  DRS  genet- 
icists are  developing  several  new  models 
which  promise  to  speed  access  to  new  knowl- 
edge. They  include  a  mouse  strain  to  assay 
whooping  cough  vaccine,  rat  strains  for  study- 
ing high  blood  pressure  and  research  on  eye 
disease,  rabbits  uniquely  bred  for  immunolog- 
ical research,  and  gerbils  for  investigating 
epilepsy. 

One  remarkably  promising  animal  model  is 
the  Patas  monkey,  in  which  humanlike  disease 
patterns  exist.  Patas  monkeys  originate  in  the 
grassy  plains  of  Sudan  and  Ethiopia.  A  joint 
effort  of  the  Division  and  the  National  Heart 
and  Lung  Institute  is  defining  this  monkey  for 
studies  on  atherosclerosis.  This  degenerative 
disease  of  the  arteries  is  characterized  by  de- 
posits of  fatty  substances  which  narrow  blood 
passages,  with  ultimate  hardening  and  loss  of 
elasticity,  and  is  often  associated  with  heart 
attack  and  stroke.  The  fatty  substances,  choles- 
terol and  lipids,  may  be  easily  and  accurately 
measured  in  Patas  monkeys  and  may  be  al- 
tered by  controlling  the  diet. 

DRS  veterinarians  and  nutritionists  have  re- 
corded and  mapped  the  fatty  deposits  result- 
ing from  varied  diets.  Patterns  of  the  deposits 
are  demonstrably  similar  to  the  patterns  in 
human  atherosclerosis.  Recently  the  scientists 


developed  a  diet  which  resulted  in  no  evi- 
dence of  the  dangerous  deposits  after  one  year 
of  study.  Other  diets  produce  dense  fibrous 
patches,  known  as  plaque,  in  the  blood  ves- 
sels, similar  to  those  found  in  man,  and  this 
is  enabling  investigators  in  the  National  Heart 
and  Lung  Institute  to  demonstrate  progressive 
stages  of  the  disease. 

As  the  monkeys  were  studied  in  this  project 
they  were  examined  daily.  Dr.  David  K.  John- 
son, a  DRS  veterinarian,  observed  unusual 
dental  problems  apparently  related  to  diet  and 
recognized  this  for  potential  investigation  by 
the  National  Institute  of  Dental  Research 
(NIDR).  As  a  result,  the  Patas  monkey  also  has 
become  a  valuable  model  for  studying  dental 
plaque,  the  deposits  that  support  bacteria 
causing  tooth  decay. 

Experimental  diets  also  produced  hyperplasia 
in  gum  tissue,  an  abnormal  multiplication  of 
normal  cells.  Collaborative  research  by  the 
Division  and  NIDR  also  is  under  way  in  this 
area.  In  another  study,  the  relationship  be- 
tween Streptococcus  mutans  infection  in  se- 
vere dental  disease  and  endocarditis,  infection 
of  the  heart  lining,  is  being  investigated. 

The  "Nude"  Mouse 

Another  important  function  of  the  Division 
is  production  of  small  animals,  primarily  ro- 
dents, which  comprise  the  majority  of  all 
animals  used  in  biomedical  research.  The 
Division  maintains  more  than  125  different 
strains  and  stocks  of  small  animals,  many  with 
unique  genetic  components.  This  repository, 
recognized  as  an  international  resource,  is 
truly  a  "living  library"  for  research. 
One  outstanding  mutant  recently  discovered  is 
the  "nude"  mouse.  It  derives  its  name  from 
the  most  noticeable  of  its  many  unusual  traits, 
lack  of  hair.  The  most  important  of  its  abnor- 
malities is  absence  of  a  thymus  gland,  the 
master  organ  which  establishes  the  body's  first 
immune  defense  system.  Studies  revealed  that 
the  thymus  does  not  develop  in  the  nude 
mouse  embryo  and  the  remaining,  almost  in- 
visible, rudimentary  gland  provides  no  im- 
munity. Absence  of  the  thymus  drastically 
shortens  the  life  span  and  is  an  interesting 
oddity  in  itself.  When  considered  in  the  con- 
text of  our  knowledge  of  the  human  immune 
response  system,  it  becomes  an  important 
research  tool. 

As  the  nude  mouse  is  extremely  susceptible 
to  disease  in  a  conventional  environment, 
complex,  expertly  applied  techniques  are  re- 
quired to  maintain  breeding  colonies  and  to 
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rear  the  young  in  an  infection-free  setting. 
These  developments  also  aid  other  research. 

One  immediate  application  will  be  in  cancer 
research.  Used  as  a  host,  the  nude  mouse 
makes  it  possible  to  transplant  and  grow  nor- 
mal and  tumorous  tissue  from  other  species 
including  humans.  For  the  first  time,  human 
solid  tumor  tissue  will  grow  in  a  laboratory 
animal,  maintain  the  characteristic  tissue  struc- 
ture and  at  least  some  of  the  functions.  The 
Division  is  cooperating  with  the  National  Can- 
cer Institute  so  the  full  potential  of  this  strain 
can  be  realized. 

Selective  cross  breeding  was  undertaken  by 
DRS  geneticist  Dr.  Carl  T.  Hansen  to  establish 
the  nude  gene  in  18  inbred  strains  for  differ- 
ent immune  response  studies.  Some  strains 
will  be  identical  except  for  a  specific  heredi- 
tary trait.  It  usually  takes  two  to  three  years  to 
develop  such  a  strain. 

Because  it  lacks  resistance  to  infectious  agents, 
the  nude  mouse  is  also  used  to  study  the  hep- 
atitus  virus.  Research  with  the  causative 
agents  of  this  serious  liver  disease  had  been 
hampered  by  the  lack  of  a  suitable  animal 
model.  A  collaborative  study  of  hepatitis  using 
the  nude  mouse  is  in  progress  with  the  Na- 
tional Institute  of  Allergy  and  Infectious 
Diseases. 

Medical  Instrumentation — Focus  on 
Ultrasonics 

Biomedical  engineers  in  the  Division  aid 
research  in  several  ways.  One  effort  is  directed 
against  the  difficult  problem  of  medical  diag- 
nosis when  inspection  of  the  inner  organs  is 
restricted.  X-ray  photographs  can  provide  pic- 
tures of  internal  skeletal  structures  and,  to 
some  degree,  outlines  of  organs.  X-ray  meth- 
ods, however,  do  not  clearly  detect  the  bound- 
aries of  softer  tissues  such  as  muscles,  brain, 
and  tumors.  It  must  be  used  sparingly,  in- 
as  much  as  excessive  exposure  to  radiation  ad- 
versely affects  living  organisms. 

Engineers  and  physicians  working  together 
have  been  searching  for  a  safe,  external 
method  to  display  body  structures  pictorially. 
Remarkable  success  has  been  achieved  by  ex- 
ploiting acoustic  energy  (sound)  as  used  in 
sonar  systems  to  detect  and  track  solid  objects 
under  the  sea.  One  form  of  acoustic  scanning, 
called  echo-sonography,  transmits  high  fre- 
quency waves  into  a  sound-conducting  me- 
dium and  measures  the  time  required  for  sig- 
nals to  reach  and  echo  back  from  the  reflecting 
surface.  Given  the  direction  of  the  transmitted 
beams  and  the  acoustic  velocity  of  the  medium 


traversed,  one  can  record  depth  and  dimen- 
sions. 

Ultra-high  frequency  sound  waves  directed 
into  the  body  echo  with  different  intensities 
from  various  tissues.  Sound  waves  at  fre- 
quencies much  higher  than  those  audible  to 
the  human  ear  are  required;  typical  fre- 
quencies for  medical  use  range  from  1,000,000 
to  10,000,000  cycles  per  second.  The  upper 
limit  for  human  hearing  is  approximately 
20,000  cycles  per  second. 

Ultrasonic  waves  produce  images  similar  to 
those  of  X  rays.  Signals  pass  through  the  body, 
with  hard  structures  conducting  sound  energy 
to  a  greater  extent  than  soft  tissues.  The  sound 
waves  provide  diagnostic  information  other- 
wise unobtainable.  They  can  distinguish  many 
different  kinds  of  tissue,  examine  a  fetus  inside 
a  mother's  body  with  no  harm  to  either,  and 
detect  tumors,  lesions  in  the  eye,  gallstones, 
benign  cysts  and  kidney  and  liver  abnormal- 
ities. 

A  team  of  specialists  from  the  National  Heart 
and  Lung  Institute,  the  Division  of  Research 
Services  and  the  National  Aeronautics  and 
Space  Administration  recently  developed  and 
improved  an  ultrasonic  system  for  non-invasive 
visualization  of  heart  structure  to  evaluate  ef- 
fects of  prolonged  weightlessness  on  astro- 
nauts, by  recording  dimensions  of  astronauts' 
heart  muscles  just  prior  to  lift-off,  and  im- 
mediately after  splashdown,  during  the  Skylab 
III  flight.  (See  NHLI  section  on  Echocardiog- 
raphy in  Cardiovascular  Diagnosis.) 

Closing  in  on  Laboratory  Animal  Disease 

Stimulated  by  the  needs  of  other  science 
programs,  the  Division  makes  significant  re- 
search contributions  of  its  own. 

In  1917,  Ernest  Tyzzer,  a  scientist  working  with 
mouse  tumor  transplants,  encountered  and 
reported  a  fatal  disease  of  the  liver  which 
destroyed  his  laboratory  colony.  The  disease 
became  known  as  Tyzzer's  disease  and  was  a 
principal  cause  of  death  in  mouse  colonies, 
interfering  drastically  with  biomedical  re- 
search. In  1965,  Dr.  Anton  M.  Allen,  a  DRS 
veterinarian,  diagnosed  Tyzzer's  disease  in  an 
epidemic  in  which  50  percent  of  a  group  of 
weanling  rabbits  died.  His  published  report 
catalyzed  interest  and  led  to  the  recognition 
of  Tyzzer's  disease  in  rats,  hamsters,  gerbils, 
cats,  horses  and  nonhuman  primates.  Recently 
it  also  has  been  identified  as  identical  to  Ar- 
rington's  disease,  a  fatal  scourge  of  wild 
muskrats. 

The  causative  agent,  Bacillus piliformis,  remains 
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unclassified.  The  parasite  is  unlike  other 
known  organisms  in  microbiology  because  of 
its  unique  combination  of  characteristics.  All 
attempts  to  culture  it  in  artificial  media  failed 
until  another  DRS  veterinary  microbiologist, 
Dr.  James  R.  Ganaway,  using  unorthodox 
methods,  successfully  isolated  and  propagated 
the  organism  in  chicken  eggs  in  the  late  1960's. 

Antibiotics  used  therapeutically  or  as  a  pro- 
phylaxis are  of  questionable  value  against 
Tyzzer's  disease,  since  environments  usually 
are  contaminated  with  spores  of  the  organism. 
Special  techniques  such  as  silver  impregnation 
of  tissue  and  fluorescent  antibody  stains  are 
helpful  in  detection.  Though  much  work  is  yet 
to  be  done,  enough  is  known  that  develop- 
ment of  a  vaccine  realistically  can  be  antici- 
pated. 

Tyzzer's  disease  is  a  leading  cause  of  mortality 
in  animal  colonies  throughout  the  world. 
There  has  been  speculation  as  to  association  of 
Bacillus  piliformis  with  diarrhea,  colitis,  and 
other  intestinal  disease  of  unknown  causes  in 
other  species,  including  man.  This  speculation 
seems  reasonable,  inasmuch  as  Tyzzer's  dis- 
ease is  distributed  world-wide  in  many  animal 
species,  the  causative  agent  probably  survives 
in  nature  as  spores,  and  is  easily  transmitted  in 
spore-contaminated  food. 

The  extent  to  which  Tyzzer's  disease  interferes 
with  biomedical  research  is  unknown.  Often, 
it  is  belatedly  diagnosed  after  diarrhea  fails 
to  respond  to  antibiotics.  It  is  often  misdiag- 
nosed at  autopsy. 

The  recent  findings  of  DRS  scientists,  and  the 
availability  of  the  DRS  specialized  germ-free 
environment  and  isolation  barrier  techniques, 
are  encouraging  indications  that  the  means  of 
control  and  eliminate  the  disease  will  be 
found. 
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The  Fogarty  International  Center  for 
Advanced  Study  in  the  Health  Sciences 

International  Collaboration  on  Brain  Research 

Understanding  the  brain's  reaction  to  ox- 
ygen deprivation  has  important  implications 
for  several  medical  problems,  including  car- 
bon monoxide  poisoning,  hepatoencephalo- 
pathies  (liver  diseases  accompanied  by  brain 
abnormalities),  head  injury  and  stroke.  In 
studying  the  brain's  responses,  Dr.  Igor  Klatzo 
and  other  scientists  of  the  National  Institute 
of  Neurological  Diseases  and  Stroke,  collab- 
orating with  investigators  at  the  Polish 
Academy  of  Sciences  under  the  Fogarty  In- 
ternational Center's  Special  Foreign  Currency 
Programs,  have  focused  on  two  main  brain- 
tissue  components:  nerve  cells  (neurons), 
which  by  means  of  impulses  send  information 
to  other  neurous  or  to  organs  of  the  body; 
and  glial  cells,  which  supply  nourishment  and 
energy  to  neurons.  Glial  cells  also  help  form 
and  maintain  sheaths  that  insulate  nerve 
fibers,  enabling  each  of  them  to  conduct  elec- 
trical impulses  individually.  In  addition,  one 
type  of  glial  cell  removes  brain  tissue  that  has 
disintegrated  as  a  result  of  disease  or  trauma. 

These  scientists  have  helped  explain  normal 
function  of  nerve  and  glial  cells  and  that  of 
the  entire  brain.  They  showed  how  these  func- 
tions may  be  altered  by  disorders  that  impede 
or  completely  cut  off  the  brain's  blood  supply 
and  thereby  deprive  the  cells  of  oxygen  and 
nutrients. 

The  scientists  were  able  to  explain,  for  ex- 
ample, how  liver  disease  can  cause  brain 
abnormalities.  Normally,  the  liver  converts 
ammonia,  one  of  the  byproducts  of  protein 
metabolism,  to  a  less  toxic  form  before  it 
reaches  the  brain  in  the  blood  stream.  A  dis- 
eased liver,  however,  may  not  convert  am- 
monia. When  the  ammonia  enters  the  brain, 
the  scientists  found,  it  destroys  both  glial  and 
nerve  cells. 

The  scientists  demonstrated  in  tissue  culture 
studies  that  carbon  monoxide  alone  can  injure 
nerve  and  glial  cells.  Previously,  it  was  be- 
lieved that  the  brain  injury  in  cases  of  carbon 
monoxide  poisoning  was  caused  only  by  ox- 
ygen deprivation;  carbon  monoxide  dimin- 
ishes the  amount  of  oxygen  that  the  blood's 
hemoglobin  can  carry  from  the  lungs. 

The  collaborators  also  found  a  change  in  glial 
cells  that  is  the  most  sensitive  indicator  of 
metabolic  injury  to  brain  tissue.  This  change 
is  an   accumulation  of  glycogen,   the  stored 


form  of  glucose,  the  basic  brain  nutrient. 
When  newborn  monkeys  were  subjected  to 
asphyxia  (suffocation),  glycogen  levels  rose 
sharply  in  the  brain,  and  accumulated  in  glial 
cells. 

The  studies  of  nerve  cell  survival  and  recovery 
following  deprivation  of  blood  supply  have 
important  implications  for  helping  stroke  pa- 
tients in  the  critical  period  directly  following 
the  interference  with  the  cerebral  blood  sup- 
ply producing  the  stroke.  Small  rodents  sub- 
jected to  brief  blood-supply  deprivation  and 
sacrificed  less  than  one  week  later  showed 
extensive  nerve  cell  changes.  Those  surviving 
longer  than  one  week  showed  only  small, 
confined  areas  of  brain  injury,  indicating  that 
cell  recovery  may  take  place  during  that 
critical  period. 

Another  type  of  change  leading  to  total  re- 
covery was  observed  in  the  Ammon's  horn, 
that  part  of  the  brain  most  sensitive  to  is- 
chemia (deprivation  of  blood).  A  Polish  in- 
vestigator, Professor  Miroslaw  Mossakowski, 
working  at  NIH,  found  that  neurons  affected 
by  ischemia  are  very  active  metabolically, 
showing  a  striking  increase  in  the  number  of 
enzymes  directly  involved  in  utilizing  oxygen. 
This  finding  provides  new  insight  into  the 
mechanisms  of  recovery  for  these  oxygen- 
deprived  cells: 

The  scientists  are  also  studying  shark  brains 
to  learn  how  nerve  and  glial  cells  recover  fol- 
lowing cessation  of  blood  supply.  Sharks, 
which  are  low  on  the  evolutionary  scale,  have 
an  extremely  low  metabolic  rate,  and  the 
blood  vessels  in  their  brains  have  unusual 
permeability  properties.  Preliminary  experi- 
ments revealed  that  the  shark  brain  can  fully 
recover  from  total  interruption  of  blood  sup- 
ply for  as  long  as  90  minutes.  The  scientists 
are  now  trying  to  determine  how  the  cells 
recover,  and  whether  these  important  changes 
could  be  applied  to  studies  of  the  human 
brain  when  deprived  of  its  blood  supply  by 
injury  or  stroke. 

Scholars-in-Residence 

A  relatively  new  activity  within  the  National 
Institutes  of  Health  is  the  Fogarty  Scholars- 
in-Residence  Program.  Scholars  from  the 
United  States  and  other  countries  are  in- 
vited to  spend  from  three  to  twelve  months 
in  residence  in  Bethesda  to  engage  in  writing, 
research  and  lecturing,  in  addition  to  inter- 
acting with  the  NIH  scientific  staff.  During  the 
past  four  years,  more  than  35  distinguished 
scholars  have  participated  in  this  program. 
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One  of  these  recent  visitors  was  the  eminent 
chemical  immunologist,  Professor  Michael  Sela 
of  the.Weizmann  Institute  of  Science,  Rehovot, 
Israel.  Dr.  Sela's  research  has  focused  on  the 
intriguing  subject  of  synthetic  antigens,  sub- 
stances capable  of  stimulating  specific  defense 
responses  in  an  organism.  Until  12  years  ago, 
the  only  available  antigens  were  of  natural 
origin.  Dr.  Sela's  laboratory  was  the  first  to 
prepare  synthetic  antigens,  which  when  in- 
jected into  experimental  mice,  produced  the 
antibodies  that  are  a  part  of  the  immune 
response  in  bodily  defense.  Since  that  signifi- 
cant achievement,  Dr.  Sela  has  succeeded  in 
producing  a  large  number  of  synthetic  anti- 
gens. His  success  suggests  that  vaccines  of  the 
future,  whether  viral  or  bacterial,  may  be  pre- 
pared by  chemists  rather  than  by  biologists. 

While  a  Fogarty  Scholar-in-Residence,  Dr. 
Sela  wrote  several  scientific  articles  on  chemi- 
cal immunology.  He  was  in  almost  daily  con- 
tact with  scientific  colleagues  at  NIH,  initiated 
and  participated  in  many  seminars,  and  pre- 
sented a  number  of  formal  lectures,  including 
the  prestigious  NIH  Lecture  in  Bethesda. 

Dr.  Sela's  extensive  involvement  with  young 
scientists  as  well  as  established  investigators 
provided  a  stimulus  of  ideas  in  the  broad  field 
of  immunology,  an  area  of  intense  interest  to 
many  NIH  researchers. 

Another  participant  was  Dr.  Elvin  A.  Kabat, 
Professor  of  Microbiology  and  Human  Genet- 
ics and  Development,  Columbia  University 
School  of  Medicine,  who  is  well  known  for 
his  contributions  to  immunology  and  immuno- 
chemistry.  As  a  Fogarty  Scholar,  Dr.  Kabat  re- 
vised and  updated  his  publication,  "Structural 
Concepts  in  Immunology  and  Immunochemis- 
try,"  which  is  used  in  medical  schools,  grad- 
uate schools,  and  undergraduate  courses  in 
microbiology,  immunology  and  immuno- 
chemistry. 

Dr.  Kabat  is  concerned  with  future  directions 
for  immunological  and  immunochemical  re- 
search, especially  studies  on  the  structure  of 
immunoglobulins  and  antibodies,  the"~blood 
components  involved  in  the  body's  defensive 
responses  to  challenging  antigens. 

Dr.  Kabat  conducted  computer  studies  in  co- 
operation with  specialists  in  the  Division  of 
Computer  Research  and  Technology,  and  con- 
ferred continually  with  cellularly-oriented  sci- 
entists, particularly  those  studying  antibody- 
combining  sites.  His  expertise  and  interests 
involved  him  in  problems  associated  with  virus 
hepatitis  antigens,  an  area  of  grave  concern. 
During  his   residence  at  NIH,  he  was  closely 


associated  in  exchange  of  ideas  with  other 
Scholars,  including  Professors  Osamu  Haya- 
ishi,  Lars  Ernster  and  Michael  Sela  and  Drs. 
Paul  Zamecnik  and   Dirk  van   Bekkum. 

National  Institutes  of  Health.  Research  Advances  I975.  Bethesda, 
Maryland.  1975. 
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Cellular  Control,  295-296 


580  :  Subject  index 


Center  for  Population  Research,  purpose  of,  65 

Central  nervous  system  (CNS):  slow  viruses  effect  on,  347 

Cerebrovascular  Disorders  Projects,  81 

Chalmers,  Thomas  C:  biographical  sketch  of,  88 

Chemical  Biology,  Laboratory  of,  55 

Chemical  Physics,  Laboratory  of,  56 

CHEMLINE:  explanation  of,  353 

Chemotherapy:  effect  of,  on  non-Hodgkins  lymphoma, 
302-303 

Chenodeoxycholic  acid  (chenic  acid),  360 

Children's  Asthma  Research  Institute  and  Hospital,  52 

Chile:  grants  and  awards  in,  by  NIH  component,  and 
investigator  of,  1973-74,  572 

China  Republic:  grants  and  awards  in,  by  NIH 
component,  and  investigator  of,  1973-74,  572 

Cholera  Research  Laboratory  (CRL),  52 

Cholesterol:  synthesis  of,  312;  synthesis  of  and  effect  on 
heart  disease  by,  343-344 

Choroidal  diseases:  research  on,  35 

Cigarette  smoking:  effect  of,  on  heart,  44-45,  47 

Clinical  Center:  allergic  disease  research  at,  52;  cancer  re- 
search at,  27;  current  research  at,  for  1973-74,  356-357; 
directors  of  biographical  sketches  of,  87-89;  goals  of,  87; 
heart  research  at,  38;  historical  events  of,  87;  legislative 
chronology  of,  87;  major  programs  and  research  under, 
89-90;  use  of,  for  NIAMDD,  54.  See  also  Legislation; 
National  Institutes  of  Health  (NIH) 

Clinical  laboratories:  automation  of,  76 

Clinical  Physiology  Branch:  under  National  Institute  of 
Child  Health  and  Human  Development  (NICHD),  64 

Coal  dust:  as  a  toxic  substance,  339 

Coffee:  relation  of,  to  peptic  ulcers,  330 

Colorado:  grants  and  awards  in,  by  NIH  component,  and 
investigator  of,  1973-74,408-411 

Columbia  University  College  of  Physicians  and  Surgeons, 
326 

Computer:  use  of,  for  medical  data  review  and  diagnosis,  359 

Computer  assisted  instruction  (CAI):  explanation  of,  355 

Computer  Research  and  Technology,  Division  of  (DCRT): 
current  research  at,  for  1973-74,  358-359;  director  of,  bio- 
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nibus Medical  Research  Act  (P.L.  81-692),  64  Stat.  L.  443, 
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Middle  America  Research  Unit,  49 
Mider,  G.  Burroughs:  biographical  sketch  of,  18 
Mink  encephalopathy,  347 
Minnesota:  grants  and  awards  in,  by  NIH  component,  and 

investigator  of,  1973-74,  472-476 
Mississippi:  grants  and  awards  in,  by  NIH  component,  and 

investigator  of,  1973-74,  476-478 
Missouri:  grants  and  awards  in,  by  NIH  component,  and 

investigator  of,  1973-74,  478-482 
Mitochondria:  genetic  material  in,  346 
Molecular  Aging,  Laboratory  of:  purpose  of,  65.  See  also 
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Units  of  (MIRUs),  45 


N 


Nasopharyngeal  cancer,  299 

National  Advisory  Health  Council:  establishment  of,  3 
National  Advisory  Heart  Council:  establishment  of,  3 
National  Cancer  Advisory  Board:  establishment  of,  7 


Subject  index  :583 


National  Caries  Program,  67;  focus  of,  69.  See  also  National 
Institute  of  Dental  Research  (NIDR) 

National  Cancer  Institute  (NCI):  appropriations  for  grants 
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velopment of  National  Cancer  Program  Plan  under,  32; 
directors  of,  biographical  sketches  of,  30-31;  divisions  of, 
28;  establishment  of,  3;  historical  events  of,  27-30;  legisla- 
tive chronology  of,  29-30;  programs  and  goals  of,  27; 
research  sections  of,  27;  task  forces  under,  32;  U.S.S.R. 
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mittee, 177;  Bladder-Prostrate  Cancer  Advisory 
Committee,  159;  Breast  Cancer  Diagnosis  Committee,  178; 
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Cancer  Treatment  Committee,  181;  Cancer  Clinical  Inves- 
tigation Review  Committee,  171;  Cancer  Control 
Community  Activities  Review  Committee,  182;  Cancer 
Control  Grant  Review  Committee,  183;  Cancer  Control 
Intervention  Programs  Review  Committee,  184;  Cancer 
Control  Supportive  Services  Review  Committee,  185; 
Cancer  Immunobiology,  Committee  on,  186;  Cancer  Im- 
munodiagnosis,  Committee  on,  187;  Cancer  Immuno- 
therapy, Committee  on,  188;  Cancer  Research  Center 
Review  Committee,  172;  Cancer  Special  Program  Advisory 
Committee,  173;  Cancer  Treatment  Advisory  Committee, 
174;  Colon-Rectum  Cancer  Advisory  Committee,  175;  Cy- 
tology Automation,  Committee  on,  189;  Diagnostic 
Radiology  Committee,  190;  Diagnostic  Research  Advisory 
Group,  191;  President's  Cancer  Panel,  176;  Scientific 
Counselors,  Board  of,  170;  Third  National  Cancer  Sur- 
vey Utilization  Advisory  Committee,  192;  Tobacco 
Working  Group,  193;  Virus  Cancer  Program  Scientific 
Review  Committee  A,  194;  Virus  Cancer  Program  Scien- 
tific Review.  Committee  B,  195.  See  also  National  Cancer 
Institute  (NCI) 

National  Cancer  Program  Plan  (NCPP):  documents  of,  32; 
purpose  of,  33 

National  Center  for  Population  Research,  7.  See  also  Nation- 
al Institute  of  Child  Health  and  Human  Development 
(NICHD) 

National  Environmental  Health  Sciences  Center,  70 

National  Eye  Institute  (NEI):  appropriations  for  grants  and 
operations  under,  1970-74,  table,  34;  building  6  for,  facts 
on,  134;  current  research  at,  for  1973-74,  35-36;  304-308; 
director  of,  biographical  sketch  of,  34;  establishment  of, 
7;  historical  events  of,  34;  programs  and  goals  of,  34.  See 
also  Legislation;  National  Eye  Institute  Committees; 
National  Institutes  of  Health  (NIH) 

National  Eye  Institute  Committees:  National  Advisory 
Council,  212;  Scientific  Counselors,  Board  of,  213;  Vision 
Research  Program  Committee,  214.  See  also  National  Eye 
Institute  (NEI) 

National  Heart  and  Lung  Institute  (NHLI):  bioengineering 
research  programs  under,  48;  building  3  for,  facts  on,  133- 
134;  current  research  at,  for  1973-74,  309-315;  directors  of, 
biographical  sketches  of,  43-44;  establishment  of,  4,  7, 
39;  grants  and  operations  monies  for,  1950-74,  table,  44; 
historical  events  of,  37-40;  legislative  chronology  of,  8, 
40-41;  legislative  funding  for,  40-41;  programs  and  research 
by,  37;  research  centers  for,  40.  See  also  Legislation; 
National  Heart  and  Lung  Institute  Committees;  National 
Heart  Institute;  National  Institutes  of  Health  (NIH) 


National  Heart  and  Lung  Institute  Committees:  Blood 
Diseases  and  Resources  Advisory  Committee,  221;  Heart 
and  Lung  Program-Project  Committee,  223;  Lipid 
Metabolism  Advisory  Committee,  224;  National  Advisory 
Council,  219-220;  Pulmonary  Diseases  Advisory  Commit- 
tee, 225;  Scientific  Counselors,  Board  of,  222;  Sickle  Cell 
Disease  Advisory  Committee,  226;  Therapeutic  Evaluations 
Committee,  227.  See  also  National  Heart  and  Lung  Insti- 
tute (NHLI) 

National  Heart,  Blood  Vessel,  Lung  and  Blood  Program: 
attack  plan  of,  by  NHLI,  40 

National  Heart  Institute  (NHI):  directors  of,  biographical 
sketches  of,  41-43;  program  branches  of,  39;  research  pro- 
grams by,  38-39  passim.  See  also  National  Heart  and  Lung 
Institute  (NHLI) 

National  High  Blood  Pressure  Education  Program,  46 

National  Institute  of  Allergy  and  Infectious  Diseases 
(NIAID):  allergic  disease  centers  under,  list  of,  52; 
building  5  for,  facts  on,  134;  building  7  for,  facts  on, 
134-135;  building  8,  for  Veterinary  Resources  Branch  of, 
facts  on,  135;  current  research  at,  for  1973-74,  51-53; 
316-320;  directors  of,  biographical  sketches  of,  50; 
establishment  of,  5;  Geographic  Medicine  Program  under, 
focus  of,  52;  grants  and  operations  monies  for,  1954-75, 
table,  50;  historical  events  of,  49;  legislative  chronology 
of,  49-50;  programs  and  research  by,  49;  research  re- 
sources program  under,  purpose  of,  51-52;  special  interest 
grants  under,  52.  See  also  Legislation;  National  Institute  of 
Allergy  and  Infectious  Diseases  Committees;  National 
Institutes  of  Health  (NIH) 

National  Institute  of  Allergy  and  Infectious  Diseases  Com- 
mittees: Allergy  and  Immunology  Research  Committee,  ex- 
planation of,  159;  Infectious  Disease  Committee,  160; 
National  Advisory  Allergy  and  Infectious  Diseases 
Council,  158;  Scientific  Counselors,  Board  of,  160; 
Transplantation  and  Immunology  Committee,  160.  See 
also  National  Institute  of  Allergy  and  Infectious  Diseases 
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National  Institute  of  Arthritis  and  Metabolic  Diseases:  es- 
tablishment of,  4.  See  also  National  Institute  of  Arthritis, 
Metabolism,  and  Digestive  Diseases  (NIAMDD) 

National  Institute  of  Arthritis,  Metabolism,  and  Digestive 
Diseases  (NIAMDD):  building  2  for,  facts  on,  133;  build- 
ing 3  for,  facts  on,  133-134;  building  4  for,  facts  on,  134; 
building  6  for,  facts  on,  134;  current  research  by,  for  1973- 
74,  59-60,  321-323;  digestive  diseases  research  programs 
under,  59;  directors  of,  biographical  sketches  of,  57-58; 
establishment  of,  8;  gallstone  contract  under,  56,  59; 
grants  and  operations  monies  for,  1954-75,  table,  58;  his- 
torical events  of,  54-57;  legislative  chronology  of,  57; 
programs  and  goals  of,  54;  publications  by,  55.  See  also 
Legislation;  National  Institute  of  Arthritis,  Metabolism, 
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of  Health  (NIH) 

National  Institute  of  Arthritis,  Metabolism,  and  Digestive 
Diseases  Committees:  Advisory  Council,  163;  Artificial 
Kidney-Chronic  Uremia  Advisory  Committee,  164; 
National  Commission  on  Diabetes,  166;  Scientific  Coun- 
selors, Board  of,  165.  See  also  National  Institute  of 
Arthritis,  Metabolism,  and  Digestive  Diseases 

National  Institute  of  Child  Health  and  Human  Develop- 
ment (NICHD):  building  6  for,  facts  on,  134;  current 
research  at,  for  1973-74,  324-330;  directors  of,  biographical 
sketches  of,  62-63;  establishment  of,  5;  grants  and  operations 
monies  for,  1964-74,  table,  63;  historical  events  of,  61-62; 
intramural  and  extramural  laboratories  of,  61-62;  legis- 
lative chronology  of,  9,  62;  major  extramural  research 
areas  under,  65;  major  intramural  research  areas  of,  63-65; 
programs  and  goals  of,  61;  scientific  research  areas  of, 
61;  Social  and  Behavioral  Sciences  Branch  under,  64.  See 
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also  Legislation;  National  Institute  of  Child  Health  and 
Human  Development  Committees;  National  Institutes  of 
Health  (NIH) 

National  Institute  of  Child  Health  and  Human  Development 
Committees:  Adult  Development  and  Aging  Research 
Committee,  197;  Behavioral  Sciences  Research  Contract 
Review  Committee,  198;  Contraceptive  Development  Con- 
tract Review  Committee,  200;  Contraceptive  Evaluation 
Research  Contract  Review  Committee,  201;  Maternal  and 
Child  Health  Research  Committee,  202;  Mental  Retarda- 
tion Research  Committee,  203;  National  Advisory  Council, 
196;  Population  Research  Committee,  204;  Scientific 
Counselors,  Board  of,  199.  See  also  National  Institute  of 
Child  Health  and  Human  Development  (NICHD) 

National  Institute  of  Dental  Research  (NIDR):  building  30 
for,  facts  on,  141-142;  current  research  at,  for  1973-74, 
331-337;  directors  of,  biographical  sketches  of,  67-68; 
establishment  of,  4;  grants  and  operations  monies  for, 
1950-74,  table,  68;  historical  events  of,  66-67;  legislative 
chronology  of,  67;  programs  and  goals  of,  66;  research 
institutes/centers  supported  by,  69;  special  programs  and 
research  under,  69.  See  also  Legislation;  National  Institute 
of  Dental  Research  Committees;  National  Institutes  of 
Health  (NIH) 

National  Institute  of  Dental  Research  Committees:  Dental 
Caries  Program  Advisory  Committee,  207;  Dental  Re- 
search Institutes  and  Special  Programs  Advisory  Com- 
mittee, 208;  National  Advisory  Council,  205;  Periodontal 
Disease  Advisory  Committee,  209;  Scientific  Counselors, 
Board  of,  206.  See  also  National  Institute  of  Dental 
Research 

National  Institute  of  Environmental  Health  Services 

(NIEHS):  current  research  at,  for  1973-74,  72-73,  338-342; 
directors  of,  biographical  sketches  of,  71;  establishment 
of,  7;  grants  and  operations  monies  for,  1967-74,  table, 
72;  historical  events  of,  70;  programs  and  goals  of,  70. 
See  also  Legislation;  National  Institute  of  Environmental 
Health  Services  Committees;  National  Institutes  of 
Health  (NIH) 

National  Institute  of  Environmental  Health  Services  Commit- 
tees: National  Advisory  Council,  210;  Scientific 
Counselors,  Board  of,  211.  See  also  National  Institute  of 
Environmental  Health  Services  (NIEHS) 

National  Institute  of  General  Medical  Sciences  (NIGMS): 
current  research  at,  for  1973-74,  76-77,  343-346;  directors 
of,  biographical  sketches  of,  74-75;  establishment  of,  5; 
grants  and  operations  mpnies  for,  1967-74,  table,  75;  his- 
torical events  of,  74;  legislative  chronology  of,  74; 
programs  and  goals  of,  74.  See  also  Legislation;  National 
Institute  of  General  Medical  Sciences  Committees;  National 
Institutes  of  Health  (NIH) 

National  Institute  of  General  Medical  Sciences  Committees: 
Automation  in  the  Medical  Laboratory  Sciences  Review 
Committee,  216;  Mammalian  Mutant  Cell  Lines  Commit- 
tee, 216;  National  Advisory  Council,  215;  Pharmacology- 
Toxicology  Program  Committee,  218.  See  also  National 
Institute  of  General  Medical  Sciences  (NIGMS) 

National  Institute  of  Mental  Health  (NIMH):  building  9  for, 
facts  on,  135;  building  15K  for  Child  Research  Branch  of, 
facts  on,  138-139;  building  36  for,  facts  on,  143; 
separation  of,  from  NIH,  6 

National  Institute  of  Neurological  and  Communicative  Dis- 
orders and  Stroke  (NINCDS):  building  7  for,  facts  on, 
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